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SABADILLA. 

Sabadilla, see Asagraea officinalisi Linn, ; Liliace-e ; VoL L, 336. 

SAB I A, Colehr,; Gen. PL, 41^, 

A genus of scandent shrubs, which comprises about ten species, natives 
of tropical and temperate India. Of these the most noticeable are Sabia 
campanulata. Wall {Bahai patat Kumaon), S. limonacea. Wall., S. lep- 
tandra, Hook, f {Simali, Nepal ; Payengrik, Lepcha), S. paniculata, 
Edgi» , and S. viridtssima, Kurz. 

With the exception of the last named, which is an inhabitant of the 
upper mixed forests of the Andaman Islands, the above species are found 
in the lower ranges of the Eastern Himalaya, the Khdsia hills, and Assam. 
S. campanulata is the most westerly species, being diffused along the Hima- 
laya to Simla. They have a soft wood with large pores and broad 
medullary rays {JFl. Br. Ind , //., j-j), 

SACCHARUM, Linn, ; Gen, PL, III,, ii2y, 

A genus of grasses, which belongs to the tribe Andropogone^. They are 
tall plants with compound, often dense, paniclesj covered with long silky hairs. 

The spikelets are very small, and there are no awns to the flowering glumes, as 
in the majority of the tribe. Twelve species are described, including sugar- 
cane (S. officinarum), munj grass (S. ciliare), and ^dns {S. spontaueum). 

{^Northern India, a6 ; Graminee. 
Saccharum arundinaceum, Reiz.; Duthie, Fodder Grasses of 

Syn.— s. BENGALENSE, RetZ ; S. PROCERUM, Roxb.f S. KXALTATUM, Roxb, 

Vern — 7 eng, Beng.; Sarkandd, Pb. j Sarpat, Raj.; Adavi cheruku^ 
konda kanamoo (Roxh.), Tel. ; Phoungga, Burm. j Rambuk, Sing. 

References.- Roxb.^ FI. Ind., Ed. C.B.C., 81, 82; Voigt, Port. Sub. Cal., 
70s; Elliot, FI. ^ndhr., 10 ; Trimen, Sys. Cat. Cev- PL, 106 ; Hackel in 
DC., Monogr, Phan., VI., 117 ; Atkinson, Htm. Disi., 321; Drury, U. 
PL,37 t; Liotard, Pc^er-mahing Mat., 66,68 ; Balfour, Cyclop., III., 
467 ; Rep. Bot. Gar. Ganeshkhi^, Poona, 1888-84, Gaz., N.-W. P., 
IV., Ixxx.; Gaz., Panjdb, {Delhi), 20 $ fourn. Agrt.-Horti. Soc. Ind., 
X., 3 s 8 . 

Habitat.— A handsome perennial species, with stems lo to 20 feet high ; 
found in Bengal, Sikkim, and Southern India. Roxburgh (under S. proce- 
rum) says ; “ By far the most beautiful of the genus I have met with. It 
comes nearest in appearance to S. offidnarum, but is a taller and much 
more elegant plant.’’ 
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Domestic Uses. — The culms are strong and straight, and are employed 
by the Natives for screens and various other ecohomical purposes 
burgh L c»). 

Saccharum ciliare^ Anders, ^ Duf hie, Fodder Grasses, 2g, 

Syn. — S. Sara, Roxb, ; S. Munja, Roxb. ? 

Vern. “^Sara, sarianda, sarkara, sarpat, sarpaita, rdmsar, indnja,YivsiTi, ; 
5or, Sara, shar, Beng. ; Sar, Santal ; Sarkanda, sarhar, tkar (W. 
Districts), paiaisjax (E. Districts), N.-W. P ; Palwa, OUOH ; Sarkara, 
sarjbar, hharkdrta, kdnda, Pb. j Sara, sarpai, Ajmir; Dargd, karre, 
Trans-Indus ; Sind ; Gundra,ponika,T'B.L,i Gindra, tejandka, 
shard. Sans. 

The following names are also given to certain portions of the plant in 
different localities : — ilfaw; leaf -sheaths, S’ar leaves (Panjab) ; or 

vind, culm or flowering stem (Doab) ; Sararhi (E. Districts of N.-W. 
Prov.); Smtha, kdna,^ lower portion^ of flowering stem; Sirki, HI, 
upper portion of flowering stem ; Tkili, upper portion of flowering stem 
(Lahore) ; Majori, the entire flowering stem ; Tilak, tilon, the flowers 
(Panjab) ; Gkua, the flowers (E. Districts, N.-W. Prov.). 

References.— in DC,, Monogr, Phan., VI ,, ri8f Roxb, FI, Ind,, 
Ed, C,B.C., 82 ; Voigt, Hort, Sub, Cal,, fos; Brandis, For, FI,, S48 f 
Steutart, Pb, PL, 26 1 ; Aiichison, Cat. Pb, and Sind PL, 172 ; Sir W, 
Elliot, FL And.hr,, 6$, IJ9» JSSi Sir W, Jones, Treat, PU Irul,, V., 76 ; 
U, C, Outt, Mat, Med, Hind,, 293, 3i0, 3r6; Murray, PI, 6f Drugs, 
Sind,, 12; Baden Po-mell, Pb, Pr„ 5/7, 520/ Atkinson, Him, Dist, 
(X„ N.'W, P, Gag,), 321; Useful PI, Bomb, {XXV,, Bomb, Gag.), 
238; Econ. Prod, N,^W, Prop,, Pt, V, {Vegetables, Spiees, and Fruits), 
91, joo-ioi ; Royle, 111, Him, Bot,, 416 ; Liotard, Mem. Paper-making 
Mat,, 24,28,66, 67 f 68; Ain-uAkbari (Blochmann*s Trans,) I,, 39s ; 
Settlement R^orts : — Panfdb, ^ Dera Ismail Kkdn, 84$ ; Lahore, i3 ; 
Jkang, 23; Gagetteers:^Panjdb, Dera Ismail Khdn, 1 1 ; Hoskiarpur, 
14; Muzaffargarh, 26 ; Jhelam, 33 ; Montgomery, 18,19; Karnal, 19; 
Ludhiana, 10 ; Jhang, i8; Jalandhar, S ; ^j^W. P,, /., 8 $; IV „ Ixxx. ; 
Mysore and Coorg, I,, 68; AgrL-HorH, Soc, Ind,:-^XII., 331 ; XIII,, 
HSt 3^5 ; 87 ; New Series, I,, 108 ; VII,, 6; Ind, Forester : — >V,, 

3^ ; VII., 179; VIII„i‘j7 ; XII,, 32; Append., 23 ; Balfour, Cyclop.Ind,, 
III,, 466, 467, 

Habitat.— A tall handsome ^ass, 8 to 12 feet high, abundant over the 
greater part of North-West India, where, especially in the Panjab, it covers 
large tracts of country. It is sometimes also planted in lines as a bound- 
ary hedge, more particularly in low-lying localities subject to periodical 
inundation. It varies considerably in height, in the size and shape of the 
i^orescence,aswellas in the quality of the fibre yielded by the leaf- 
sheaths. It Bowers after the rains axe over, and a little later than Erian- 
thas Raveimae, a tall grass of similar habit of growth, and with which it is 
often confounded. 

MecHda^— The root is ofScinal in the Panjdb, under the nsitnegarba 
ganda, ^ It is burn^ near women after delivery, and , near burns and 
scalds, its smoke being considered beneficial {Dr* Sievtaid), 

Filw— The muny or p^re is much valued on account of its strength, 
elasticity, and power of resisting moisture, and is extensively employed in 
the mamBacture of rope, string, mats, baskets, and paper. Munj matting 
IS said to be proof against the attacks of white ants. In some of the Panjab 
Distncts the mdls or ropes with which the earthen pots in wells are fast- 
en^ are composed of munj. The munj is burned at one end, then beaten 
with a mallet, and, finally, wisted into a rope. Munj fibre, according to 
Powell, s^ls at R2 or R3 a maund in October and November ; 
Strm IS *he light thatch used for covering carts in wet weather, and is 
of the Ul or u^p^ pcMrfeion of the PLOyvERiNO stem, the lower 
and thicker parts called Hna are used in the manufacture of chairs, tables 

s. 16 
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BASKETS, and screens; also for roofing, for lining kachha wells, and for 
covering stores of grain. In the Jhelum District, when wood is scarce, kdna 
IS used for rafters. 

Fodder. — ^This grass is of too coarse a nature to be used for fodder 
except when quite young. In some of the Panjib Districts, however, it is 
stated that during the cold weather the leaves of this grass a-e often the 
only pasturage for the cattle. They are also chopped up and mixed with 
bhusa, gram, oil-cake, or green stuff. In the early spring the grass is I 
if young SHOOTS afford fine fodder for cows and buffaloes. In | 

District only the inferior patches are thus treated, as the plant j 
seldom produces munj^khdna after being burnt. According to Coldstream j 
the young flowering tops are regarded as good fodder for milch cows, j 
Domestic & Sacred. — Considerable confusion still prevails as to the 
particular species of Saccharum which should be regarded as having | 
afforded the sacerdotal girdle. Sir W. Jones discusses the respective j 
properties of the present species and of S. spontaaeum, in a brief paragraph 
which will be found in the account below of that species. 

|[ Indict.^ 2 ^. 

Saccharum fuscum, Roxh.; Duthie, Fodder Grasses of Northern 
S3m. Eriochrysis fusca, Trim. ; Miscanthus fuscus, Benik. 

^buri,pati‘khori,'Q^iiGr,*, Ktltk, iat^ neja, 
N.-W. P. ; Tel. ; Ikshmahka, SaNS. The Sanskrit 

name ikshu seems undoubtedly to denote the cultivated sugar-cane. It 
IS somewhat curious therefore thaf this species should be called ** the Sugar- 
<ane — ’mdltka or vdlika^ ” that is, thatch. 

Referenc^.^i?^,^5., F/. Ind., Ed. CB.C., 79; Voigt, Fort. Sub. Cal, 
70s / Ellwi, FI, Andhr.^ 8t ; Kackel in DC., Monogr. Phan., I /., I2T ; 
Drury, U. Pl.^ gyi ^ Balfour, Cyclop., lU,, ^6 y Ind. Forester, VII,, 
no / Agru-Horti. Soc. four. Ind., X., ss8, 
mbitat.— Frequent on moist ground in Bengal and along the base of 
the Himalaya, as far as Kashmir, The flowering stems are 5 to 8 feet 
high. 

V CULMS are used in the manufacture of pens, screens, and 

light fences ; the leaves and reeds, for thatch ; and the leaf-sheaths, like 
ttioseof most wild species of this genus, may be used to supply the fibre 
from which the sacrificial thread is prepared. Elliot, in Flora Andkrica, 

1 . c.jssys “ Ihe best dark-coloured reeds with which the natives write 
are made from this species ; kandu means black, scorched/* ^ 

offiwnarum, Linn. ; Hackel. in D C. Monogr. Fhanerog., VI., 112. 
The Sugar-cane. 

. reader may as well be warned that in the following attempt to 

give in this place the names that denote the plant as distinct from’ those for 
®olass«, the author is conscious of the numerous mistakes that 
aoubtless exist. Some of the names signify preparations of sugar, but they are 
oiten used by authors to denote the plant, and may, therefore, have both meanings. 

y^^—Ukh, gannd, dk, ikh, nai skakar, rikhd, kumad. Hind.; Ik, ah, 
dk, kdshiar, pdri, kulHa, kajuli, ganna, Beng.; Akh, i sku, SantaL; 
Ttf, Newar; (ihenra, Parbuttiah; Uk, .akali ckaku, Nepal; Ukh, 
ukhi, ketdH, khusiydr, katdri, Behar; Aku, Uriya; Ikh, dkh, ikhari, 
ukhary, rikku, ganna, puna-rikhu, kanthi-rikhu, N.-W. P.; Rikhd, 
Kumaon; Shakar surkh, khand, ganna, kamdnd, paunda, ikh, Pb.; 
Kamand, Simn •, Gdndd, us, Deccan; Serdi, ds, gol. Bomb.; Usa,aos, 
us, kabbu. Mar. ; Sheradi, ikerdi, serdi, nai-sahar, dns, Guz. ; Fardmhd, 
Tam.; Cheruku, ckarki, kanupula-cheruku, lavu-cheruku (a thick cane), 
tillac'J^rukUy drukanupula-kranuga, cherukulo-bhedam, ^itikanapu (a 
short jointed cane), Tel,; Kkabbu, hasccn-mara, Kan,; Karinpa, iehu, 
karimha, iibu mird, Malay,; Keydn, kydn, Burm.; Sing,; Ikshu, 
rusala, pundra (a special variety of sugar-cane is denoted by the name 
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^ndanka which is the cherukulo-bhedam of the Telegus), kanguruku. 
Sans.; Qasabus-sakar, hasib-shakar y kasabi-shaknr^ Arab.; Nat-shakar, 
Pers.; Japanese; Tebuy Java; Madagascar ; Kan-cke 

(S.-W. & Central), chah^chey tih-cke (Canton), Shih-miky sha-fang (sugar), 
Chinese. 

The reader will find a further enumeration of vernacular names under Sugar 
below, and it need only be here repeated that, although most of the above 
denote the Sugar-cane, some of the names given mean simply Sugar, 
Re^rences. Roxb , FI, Ind,y Ed. CM.C.y 79/ Voigt, Hort. Sub, CaL, 705 ; 
Kurzy For, FI, Burnt,, 11,, 548 • Dalz, & Gibs,, Bomb, FI,, Supp„ gg ; 
Stey'ari, Pb. PL, 260262 ; Aitchison, Cat. Pb. and Sind PL, tjS / 
DC., Orig. Cult PL, 154-159 ; Graham, Cat. Bomb. PL, 23g ; Mason, 
Burma and Its People, 505, 817 ; Sir W. Elliot, Fl.Andkr., 17, 37, 83 > io7 
Amb., 5, t., 74 ; Linn, Soc. Jour,, XIX., 6$ ; 
XXVJJI., tg7 ; Pharm, Ind,, 252 f Pluck, & Hanh,, Pharmacog., 649- 
^Sih, Ed., T2S4; Ainslie, Mat, hid., I., 407 ; II., 
460; O Shaughnessy, Beng, Dispen<i,, 638; Moodeen Sheriff, Supp, 
Pharm, Ind., 2ig ; U, C, Dutt, Mai, Med, Hindus, 26$, 300 ; Sakharam 
Apun, Cat. Bomb. Drugs, 154* K, L, De, Itidig. Drugs, Ind., 102, io3 / 
Murray, PL & Drugs, Sind.y 12 / Bidie, Cat ^ Raw, Pr., Parts Eyih., 93- 
94; Bent, & Trim. Med. PL, 298; Smith, Conir,, Mat, Med, and 
Natural Hist,, China, 188, 207 ; Year-Book Pharm,, 1871, /50, i6g, 173, 
200 f 20J, 20d, 208 f 2T2, 2 i 3, 2i4, 21^, 261 • l872, ISI, 1 52, TS3, IS6, 849' f 
1873, 405, i 874 i 214, 252; 1875, 4 L 49 , 1876, 63 ; 1877, 189, 532; IS78, 
42, q6 , 97, 13; , J58, 176 ; 1879, 77; i88o, 74; 1881, 116, 117,1 18 ; 1882, 
no, 111, 117 ; 18S4, J07, J77, 208; 1885, ri8; 1886,42, J13, 114; 1887, 
1888, 33>86, 106, 1 12; 1889,31, 99/ Watts, 
Diet, Chemistry, Vol, V,, 484‘474j VI,, 1043-1046; VII,, iio3-ino; 
Vlf* l^S-1841 ; Bell, Chemistry of Food% 97-114; Johnston 

\Church Ed., Chemistry of Common Life, 177-211; Agricultural 
Chemistry 388 , ; Johnson, How Crops Grow, 75, 76, 77, 78, 

^ 88 , 338 , 3 ^ 9 ; Birdwood, Bomb, Prod,, 214 250-258; Baden-Powrll, 
383 ; Drury, U, PI Ind,, 871-375; Atkinson, Him, 
Dist. {Vol. X.,N.-W. P. Gaz.)g 321, 692; Aiichi<;on, Products of W. 
Afghanistan and N.-B. Persia, tgg ; Duthie & Fuller, Field and Garden 
Cropp 55 - 63 1 Fodder Grasses, N. Ind., 24; Useful PL Bomb (Vol. 

Gaz.), 185, 212, 277 S Porbes Watson. Industrial Survey of 
I^dia, IS, 86, 87 ; Royle, Prod. Res., t3, 67, 75, 85-94, 220, 23 1, 381, 3 93 ; 
Manual eznd Guide, Saidapet Furm, Madras, 36, 40 ; Lioiard, Mem. 
Paper-making Mat., 14-15; Church, Food-Grains, Ind., 76 ; Kew Bulletin, 
1808, 23, 294; 1891, TO, 35; Wallace, India in 1887, 228-230; Tropical 
Agricultu.^, 128-219; Symonds, Grasses, Ind. Pen., 50 ; Sekroitky, Prin~ 
ciples ofRahonal Agriculture applied to India, 23o ; Ordinances of 
Hopkins), Lecture, VIII., 326, 341 ; IX., 89; 
A.,88, XI., 167 ; XII., 64; Ayeen-Akharv, Gladwin's Tran'.,, /., 68-71, 
79> 84, 89, 14^, 341-342, 346-848, &c, ; II., 27, 41, 44; Blochmann's, 
Irans., Vm. L, 63, 6^70 : Linschten, Voyage to East Indies (Transl. 
Burnell, Ttele & Yule), VoLI., 95, i3o ; II., 56, 266; Milhurn, Orient. 
Lomm^ce (1813)^ VoL II., 262-275; {1825), 305-307> 497; Buchanan- 
DamUton, Jour. Mysore, Canara, etc.; also Statistics of Dinajpur, and 
^couni of the Kmgdom of Nepal; Hove's Tour in Bombay {1787), 17, gg, 
s Husbandry of Bengal, 126 ; Kirsop, some account of 
CAiwa, 1750 ; Observations on the Trade and Navigation of 
threat Britain, 1729; Stavorinus, Voyages to the East Indies, 1768; 
ytaunton. Account of Lord Macartney's Emboss ay to China, 1793 ; M.de 
t^ngn^yoyage to Pekin ; Manilla and zhe Isle of France, i7'4; Hench- 
an, Observations on the Report of the Direitors of the East India Com- 
pany respeciihg ike Trade between India & Europe, 1801 ; Maepherson, 
Annuals of Commerce, 1805; Maepherson, History of the European 
^Jpterce with India, 1812; Edwards History of the British West 
West India Common-Place Book, 1807 ; Craw- 
of the Indian Archipelago, 1820 ; Botham, Observations 
MnZ% a Sugar Plantation in the East Indies; 

1811; Raffles. History of Java, 18 17; 

Statistical Tracts of India, 1814; Abel, Narrative 
of China, i8l6 ; Barrow, Travels in China ; 
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Porter^ Nature and Properties of the Sugar-cane ; Peieira^ 7 reaHse on 
Food and Diet; Hashall, Food Adulterations; 1, Bell, Culture of the 
Sugar-cane aiid DtstUlcihon of Rum {Calcutta, iSgz) , W, 1. Evans, 
Sugar-plantePs Manual; /. A. Lion, Mamfaciure and Refining oj 
Sugar ; T Kerr, Culi*oation of the Sugar-cane and Manufacture oj 
Sugar, H* S Olcoit, -Sorgho ^ Imphae, the Chu ese and Afruan 
Sugar-canes ; D, M, Cook, CuHure and Manufacivre of Sugar from 
Sorghum ; R, Niccol, Sugar and i^ugar Refining,; W Crookes, Beetroot 
Sugar in England and Ireland , A, Voelcker, Cidnvation and u<:es of 
Sugar-beet in England {^ourn Soc Aris, XIX.yiB*Jl) , F. Kohn, Methods 
of Extracting Sugai font Beet-root and Cane^if urn, Soc. Arts XIX. , 
C, H. Gill, Manufacture and Refining of Sugar {Cantor Lecture Soc- 
Arts, 1S72) , Duncan and Newlands, the Alurn process for purifying 
Sugar, f. Shier, Testing Caue-juice and the process of clan ficoticn ; 

Drummond, Report on Production of Sugar from Soyghum, L S. 
Ware, the Sugar-beet ; W. G. Le Due, Sorghum Sugar ; I H. lucker. 
Manual of Sugar Analysts ; R. H, Harland, Manufacture of Sugar 
from Sugar-cane ; Crnerson, Bihar Peasant Life, 232-237 ; Reports of 
the various Agricultural Departments, Experimental Farms, and 
Botanic Gardens ; Indian Forester, gth January 1SB6, Sist July 1886 
gth October 1886 ; 1st October lS8g ; gth June 1888 , Sth January iS8g ; 
16th February iS8g, 24th March l88g, 22nd June l88g, igfk October 
l88g ; Indian Agriculturist, numerous passages ; Tropical Agriculturist, 
numerous passages; Produce Markets^ Revieio ; The Sugar-cane , 
Indian Agricultural Gazette {July I88S) ; South Indian Observer , 
Spons^ Encyclopaedia, II., i830-jg77 ; Encycl Brii^, XXIL, 623, Bal- 
four, Cyclop. Ind.i III., 734-73^ , Morton, Cycl. Agri , II , g25-g3r , 
Ure, Diet, Indust. Arts and Manuf, III., 883 ; IV., 844; Smithls Diet 
Hcon. PI., 3g6-3g7, Sugar Growing and Refining by G. Warford Lock 
and G, W» Wigner and R. H, Harlandi^iBSf) ; Sugar — A Hand-book for 
Planters and Refiners by G. Warford lock, B. E. K. Newlands and L A 
R, Newlands (1888) ; A voluminous Ofiicial Correspondence from the Pro- 
ceedings of the East India Company in the 18th Century down to iSgi ; 
Selection of Parliamentary Papers and Reports issued by the Board of 
Trade, etc*, etc. 

Many of the above works deal with sugar more than sugar-cane ; but it has 
been thought desirable to give in this place the reference to all works of^ a 
gjeneral nature, and to reserve those of a more specific character forth® va- 
rious chapters of this article to which they more especially belong. 

Habitat. — A strong cane-stemmed grass, from 8 to 12 feet high, which 
produces a large feathery plume of flowers ; cultivated throughout tropical 
and sub-tropical Asia and the Islands of the Indian and Pacific Oceans. 
It is principally grown for its sugar ; the expressed juice is boiled down, 
crystallised, and refined. The only mention of this plant having been 
found in a " wild ” state in India is in the Transactions of the Agri.-Horti- 
cultural Society (P/., Proc. 7) where Dr. H. H. Spry is represented as 
having sent to Dr. Wallich '‘a small supply of sugar-cane procured from 
Car-Nicobar, where it grows in a wild state.” This most interesting sub- 
ject seems to have been overlooked. No modem botanist has recorded 
the occurrence of this plant in the Nicobars or anywhere else in India as an 
indigenous plant. (For an account of the cultivation see article Sugar, 
pp. 41-252*) 

Fibre. — The refuse of the sugar-cane mill has been recommended as 
a paper material {Lioiard), and is said by Stewart to be sometimes made 
into well ropes and on the Chenab to be twisted into the rough cordage 
used for tying the logs into rafts. The destruction of the fibre is one of 
the reasons why the Natives of many parts of India object to the improved 
iron rollers now very generally employed in the expression of the juice. 
It is somewhat surprising that the dried fibrous refuse is not universally 
employed as fuel in boiling the juice. In India this may be said to be only 
very occasionally utilised, the valuable fuel obtained from the sugar mills 
being thrown away as useless and what is even more surprising, it is in 
many cases not even used as manure. 
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Medicine. — In the Materia Medica qf the Hindus compiled from Sans- 
knt authors, sugar and treacle are said to have been largely used from 
a very early age, principally for the purpose of disguising unpleasantly- 
tasted medicines. For medicinal purposes, old treacle is preferred to new. 
The ROOT also of the sugar-cane is said to have been employed in medi- 
cine, and to have been considered demulcent and diuretic (C 7 . C. Duti), 
In Arabian works on Materia Medica, sugar is described as detergent 
and emollient, and is prescribed in doses of twenty direms. Many writers 
speak of it as attenuant and pectoral. It has also been supposed to have 
virtues in calculous complaints ( Ainslie). In the Panjdb, Baden Powell 
says, sugar is considered by the Natives to be “ heavy, tonic, and aperient, 
useful in heat delirium and disorders of the bile and wind.” In another 
part of his work he remarks ; “ In cases of poisoning, by copper, arsenic 
or corrosive sublimate, sugar has been successfully employed as an anti- 
dote, and white sugar finely pulverised is occasionally sprinkled upon 
ulcers with unhealthy granulations. The Hindus set a great value upon 
sugar, and in medicine it is considered by them as nutritious, pectoral, and 
anthelmintic.” I'he use of sugar as an antidote for arsenical poisoning 
is alluded to by many writers {Chisholm^ Voigt, etc,). 

In European medicine sugar is employed for making syrups, electua- 
ries, and LOZENGES, and is regarded as useful not only for disguising the 
unpleasant taste of drugs, but also on account of the preserving influence it 
exerts over their active constituents. In India it is frequently employed 
in the preparation of piLLS The following statement of the European uses 
of sugar in pharmacy may be reprinted here, since it summarises the facts 
generally given in works on Materia Medica 
^ Medical and Pharmaceutical Uses. — “ The uses of sugar as an 
aliment and condiment are numerous. It is nutritious, but not capable of 
supporting life when taken exclusively as aliment, on account of the absence 
of nitrogen in its composition. It is a powerful antiseptic, and is used for 
preserving meat and fish i for which purpose it possesses the advantage 
of acting in a much less quantity than is requisite of common salt, and of 
not altering the taste or impairing the nutritious qualities of the aliment. 
Professor Marchand has ascertained that a solution of sugar has no 
action on the teeth out of the body. It may hence be inferred that the 
popular notion that sugar is injurious to the teeth is founded solely upon the 
fact that the excessive use of sugar has a tendency to cause acid dyspepsia. 

" The medical properties of sugar are those of a demulcent ; and as 
such it is much used in catarrhal affections, in the form of candy, syrup, 
etc. According to M. Provencal, it acts as a powerful antaphrodisiac, 
when taken in the quantity of a pound or more daily, dissolved in a quart 
of cold water. ^ For an account of the supposed therapeutic power of the 
vapour of Wling cane-juice, in bronchitis and incipient consumption, 
applied by Kving m a sugar-house, the reader is referred to the papers of 
Or. S. A. Cartwright, of New Orleans, contained in the 47th and 51st 
volumes of the Boston Med, and Surg, Journal, In pharmacy, sugar is 
employed to render oils miscible with water, to cover the taste of medicines, 
g^ve them consistency, to preserve them from change, and to protect 
certain ferruginoiK preparations from oxidation. Accordingly, it enters 
inf© the ^composition of the compound infusion of roses, of several mix- 
powders, of many fluid extracts, syrups, confections, and 
fijS Molasses is used for forming pills, for which it is well 

fitted,^ preserving them soft and free from mouldiness, on account of its 
retentivemess of moisture and antiseptic qualities. 

"The influence of sugar in preventing changes in organic substances 
nsay be ascnbed to an extraordinary osmotic power in its solutions, by 
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which infusoria and all other of the lower forms of life, to which fermen- 
tative processes are now generally ascribed, are almost instantly destroyed, 
the organism collapsing through the rapid exosmose of its fluids into the 
saccharine medium. All the different kinds of sugar susceptible of the 
alcoholic fermentation have this power {Dr. Louts, MandL, Archives 
Gen* de Med-, Se sir, XVL, 49, Juillet, i860), {United States Dispensa- 
tory. p. 1261,) 

Food & Fodder. — For an account of the extraction of sugar and of the 
by-products in the manufacture of that article, see Sugar Manufacture be- 
low. A thick JUICY VARIETY of sugar-cane is grown over almost the whole 
of India, which is largely used in the raw state as a sweetmeat. It is stript of 
its leaves, cut up into lengths of about i to 2 inches, and thus prepared may 
be seen exposed for sale in most of the bazars throughout the country. The 
extent to which the cane is eaten does not appear to have been sufficiently 
taken into consideration in the estimates of yield of sugar from the acre- 
age of cane. Indeed, in many parts of India, it may be almost said that 
cane is exclusively cultivated as a fruit. Thus of Montgomeiy it is 
stated that sugar-cane is very little cultivated for sugar-making, but is 
used simply as a pleasant article of food. Of Coimbatore and a few other 
districts the estimate has been made that the edible canes and seed-canes 
absorb about 10 to 15 per cent, of the total crop. It is probable that some 
such figure should be allowed for the whole of India ; in other words, the 
area of sugar production should be accepted at 10 per cent, less than the 
actual area of the sugar-cane crop. 

The LEAVES of the sugar-cane are employed as fodder. Stewart men- 
tions that sugar-cane is occasionally grown without irrigation, the crop being 
used as chari for feeding elephants. The Financial Commissioner of the 
Pan jab (in a report dated 1883) says that in Sialkotthe inferior crops are 
sometimes sold for fodder at R50 to R70 per acre, and in Multan at Rioo. 
Mr, T. D. Macpherson, writing of Bengal, says that the leaves, stripped 
from the canes, mixed with the crushed refuse obtained after the extrac- 
tion of the juice, are given as fodder to cattle. A very similar statement 
is made of one district and another throughout India. Thus in the Karnal 
(Panjdb) we read that the "cane is cut down and dressed on the spot by 
stripping the leaves and cutting off the crown iganla). These are given 
to the cattle to eat. In Ludhiana the flag which remains after cutting off 
the seed-joints is either given to the cattle to eat or is Used as fuel for the ! 
boiling of the juice. But more direct references occur to the use of sugar- 
cane as a fodder. Thus, for example, of Gujranwala it is stated that a 
red coloured cane known as chinkha is sometimes grown only as a 
fodder.” The tops known as bhadyas are at Khandesh used to feed the 
cattle employed at the sugar-mill. 

Mr. Benson (of the Saidapet Farm, Madras) furnishes the following 
instructive notice regarding the value of sugar-cane as a fodder 

" In order to test the capabilities of the crop as a fodder-producer, an , 
average row of canes was cut down in November ; the canes weighed 1 
1,1626 and the loppings 392R 5 or, together, 1,5541^, equal to 131,624® 
per acre, worth at least R290, so that it would have been far more profit- 
able to have treated the crop as a fodder one, whilst, if the whole had been 
cut for fodder at the time the single row of canes was harvested, there 
would also have been a large saving in the cost of watering and weeding, and 
a large second crop would have been obtained. There can be no doubt 
but that sugar-cane as a fodder-producer is almost unequalled by any crop. 
Our municipalities, with their abundant supplies of manure, might find 
it worth while to grow sugar-cane as a fodder-crop ; they might produce 
it in all favourable localities at R5 per ton, at which price it iSiould meet 
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with a lar^e demand for feeding milch cows and draught cattle ” {Saida- 
pet Expenmental Farm Manual and Guide). 

As having a bearing on the subject of the extended employment of 
sugar-cane as a fodder, it may be stated that many writers on the subject 
of the advantages of sugar or molasses as a fattening article of diet 
maintain that it has another property, and one highly injurious, viss., it tends 
to render the breed sterile, both male and female. The reader will find 
interesting particulars on this subject in the Journals of the Royal Agri- 
cultural Society of England. 

Domestic and Sacred. — The refuse cane (after expression of the juice) 
is sometimes dried and utilised as torches by the Natives of the central 
parts of the Panjdb where the strips are called pachchtan. At other 
times they are twisted and made into ropes, mats, or chairs. Owing to 
these uses of the refuse, objection is sometimes raised to the iron roller 
mills as breaking up the cane to such an extent that the fibre is valueless. 
The refuse or '' megass is very generally used as fuel to boil the juice, and 
all too rarely is it employed as a manure. 

In its unrefined state sugar is used as a votwe offering by the Hindus 
at the shrine of their gods. It is given by inferiors to superiors as a mark of 
respect The cultivated plant cannot be said, however, to be held in the 
same veneration as the wild Sara or Kasa. While the plant is not worship- 
ped as an emblem of the gods, every operation in cultivation and manufacture 
is governed by very pronounced religious observances, and the ultimate pro- 
duct holds a high place in the esteem of the Hindu. The bow of Kdmadeva 
(the Indian Cupid} is sometimes represented as made of sugar-cane, at other 
times of sweet-smelling flowers. In either case the string is composed of bees. 
His five arrows are each tipped with the blossom presented to Kdmadeva 
by Vasanta (Spring). Sir W. Jones translates a passage on this poetic 
conception as follows 

** He bends the luscious cane, and twists the string 
“ With bees 5 how sweet ! but ah ! how keen their string, 

** He, with five flowerets tips the ruthless dart% 

“ Which through five senses pierce enraptured hearts.*^ 


Flowering & 

F, Jh 44, 
/op. 


The intimate association of sugar-cane and sugar with the Hindu 
religion has been urged (in the historic chapter below) as justifying the 
belief that the cane, if not a native of India, has at least been cultivated in 
this country for a longer period than can be shown in connection with any 
other part of the globe. The Institutes of Manu make undoubted allusion 
to sugar-cane as well as to palm sugar, honey, and other saccharine sub- 
stances. There is, therefore, no room for the suggestion that sugar-cane 
has recently been substituted in the religious observances of Hinduism 
for manna or honey. Such substitution, if it took place, must have been 
some 2,000 or 3,000 years ago. It has to be admitted, however, that the 
earliest allusions m the classic literature of the Hindus to sweet substances 
m-e such that it is impossible to determine what is actually meant. An 
interesting feature of some of the religious practices have obviously been 
inculcated with the object of regulating and guiding the cultivator of 
cane. Thus, for example, the almost childish superstition against the 
flowerii^of the cane has doubtless its origin in the observation that when 
allowed to flower the cane loses its sweetness and degenerates until such 
stems would probably prove valueless for the purpose of propagation 
This would lead to the supposition also, that it was early found that pro* 
pagation by means of seed was of no value in preserving the saccharine 
property of the stems. The flowering of the cane was therefore pronounced 
a very ominous occurrence. It was a funereal flower, foreboding death to 
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\vhome\er might chance to look on it. It is impossible in this place to SACRED, 
find space for the very extensive senes of passages that might be here 
quoted regarding the religious observances connected with cane culture 
and sugar manufacture. The two w hich here follow may be accepted as 
representative. In 1792 the Political Agent at Banares furnished a long 
and most instructive report on sugar-cane, from whith the following may 
be specially given as indicating the religious observances : — 

“ The attachment of the Natives to their established customs and usages 
is well know n, and on the present occasion it may not be improper to state 
some of the superstitious notions of the ryots respecting the cane, as it will 
tend to show that any improvement which may be attempted in the culture 
thereof, can only be effected by gradual steps and ihe most encouraging 
and lenient measures.^’ 

“ 1 he ryots consider the sugar-cane (and also the betel plant) in a 
sacred and superior light ; they even class it amongst the number of their 
deutahs. The first fifteen days of Koar (or September), termed Piiere* 
putchi are devoted by the Hindus to religious ceremonies and offerings, on 
account of their deceased parents, relations, and friends ; such of them as 
have been bereft of their parents refrain from every indulgence during the 
said period, as being the season of mourning and morti fication ; and as 
they deem the performance of the higher rites of their religion (such as 
making offerings of sweetmeats, cloths, jew^els, etc., in the temples of their 
several deities, and also the sacrifices denominated Hovun^Juggy etc.) a 
pleasure and enjoyment, those are likewise carefully avoided.*’ 

" The sacred appellation of the cane amongst the ryots is Na^bele, | 
and hence, for the reasons above stated, the immediate owners of the cane 
plantations sedulously refrain from repairing to or even beholding them, 
during the continuance of the PUereputch, On the 26th of Cateech 
(or October), termed by the ryots Deauthan, they proceed to the fields, 
and having sacrificed to Nag^bele, a few canes are afterwards cut and 
distributed to the Bramins. Until these ceremonies are performed ac- 
cording to the rules of established usage and custom, no persuasion or 
inducement can prevail upon any of them to taste the cane or to make any 
use whatever of it.” 

" On the 25th of feyte (or May), termed the Desharahy another usage 
is strictly adhered to. As it is usual with the ryots to reserve a certain 
portion of the canes of the preceding year, to serve as plants for their 
new cultivation, it very frequently happens that inconsiderable por- 
tions of cane remain unexpended after the said cultivation has been 
brought to a conclusion. Wherever this happens to be the case, the pro- 
prietor repairs to the spot, and having sacrificed to Nafhele (as before 
stated) he immediately sets fire to the whole, and is exceedingly careful to 
have this operation executed in as complete and efficacious a manner as 
possible.” 

** The cause of this extraordinary practice proceeds from a supersti- 
tious notion of a very singular kind. The act is committed from an ap- 
prehension that if the old canes were allowed to remain in the ground 
beyond the 25th of JeyUy they would, in all probability, produce flowers 
and seed j for the appearance of these flowers they consider as one of the 
greatest misfortunes that can befal them.*’ 

“They unanimously assert that if the proprietor of a plantation 
happens to view even a single cane therein which is in flow^er, the greatest 
calamities will befal himself, his parents, his children, and his property j 
in short, that death will sweep away most of the members, or, indeed, the 
whole, of his family, within a short period of time after his having seen the 
cane thus in flower.” 
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“ If the proprietor’s servant happens to see the flower, and immediately 
pulls it from the stalk, buries it m the earth, and never reveals the cir- 
wmstance to his master, in this case they believe that it will not be 
productive of any evil consequences. But should the matter reach the 
proprietor's knowledge, the calamities before stated must, according to 
their ideas, infallibly happen.” 

« In support of this belief, many of the most aged zemindars and ryats 
in this province recited several instances of the above nature, which they 
affirmed to have actually happened during their own time, and, moreover, 
that they had been personal witnesses to the evils and misfortunes which 
befel the unhappy victims of the discription alluded to. These super- 
stitious ideas must have originated at a very distant period since they are 
now so firmly rooted in the minds of the ryots in this part of the country 

“As the new cane is in the strength of vegetation during the rains, or 
in the months of Sanzeen and Bhadoon (July and August), the proprietors 
in many parts of this province carefully avoid repairing to, or viewing, 
their plantations during those months, lest a cane flower should accident- 
ally strike their sight, and thus entail upon them those miseries, which 
they are fully persuaded, must speedily follow such a circumstance.” 

“ The ryots have several other singular notions in regard to the cane ; 
but the particulars I have already taken the liberty to enumerate will 
sufficiently show, that any measures which may be adopted for future 
improvement, in respect to the cultivation, etc., must be introduced with 
circumspection ai^ care, and must hold out a more than ordinary degree 
of encouragement, otherwise it will be extremely difficult to overcome those 
prejudices and opinions, which have acquired so absolute an ascendancy 
over their minds, and which appear to have been entertained in this part 
of the country for ages past.^’ 

The following passage may be given as illustrative of the agricultural 
practices of the people of the present day 

“ Rites and sacrifices are performed on the germination of the cuttings, 
at the Naudvrga festival in September-0 ctober, and in the following 
month, to avert a disease {sundi) which affects the crop. But the most 
important ceremonial connected with its growth is the Deoihdn in the end 
of October. This, which celebrates the awaking of Vishnu after his 
slumber in the infernal regions, is to sugar-cane what the Arvsan is to other 
crops— a sort of harvest-home. Before this day no Hindu will eat the cane, 
and even jackals are said to avoid it. But on the Deothan several stalks 
are cut, five bdng reserved by the owner of the crop, and five each dis- 
tributed to the village priests and craftsmen. On a board named the 
sdhgrdm are daubed, with cowdung and clarified butter, the figures of 
Vishnu and his consort. On the same receptacle are set drd, cotton, and 
other vegetable offerings ; while around it, tied together by their tops, the 
farmer places his five cane stalks. A burnt sacrifice and prayers are 
followed by the elevation of the sdligrdm. During this last process the 
women of the household repeat five times the following incantation ; — 


“ Arise Oh God ! Be seated, Oh Lord ! 
Spread thy carpets, God of Gaya Gajadhar : 
Sit on them, highest Rama of Rampil, 

Arise, God, a thousand times arise.*' 


Conf, with 
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All present then move round the sdligrdm. The tops {jurx) of the five 
cane stalks around it are severed, hung up to the roof-tree, and burnt on 
the arrival of the Holt festival some months later. At the moment 
declared auspicious by the presiding Brahman the reaping of the crop 
begins. “ The whole village is a scene of festivity, and dancing and 
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kanSi Rat. ; Khdn^ kdhu, khdu^ Sind; Khdrii kdns, padar^ C. P. ; Kagara, 
Mar ; Kellti-gaddif verri ckeruku, kaki veduru^ kore^gadif hillu gaddi, 
Tel.; Thetkia kyn, thek^kay-gyee, Burm.; Kasdy kasha, khaggaroy 
Sans. Roxburgh g\\ts khuri 2l% the Bengali name for his S. semi- 
decumbens, and kagara for S. spontaneum. 

References. — Roxb, FL Indy Ed, C,BX,y 79; Voigi, fforf. Sub, Cal,, 
705 y Trtmen, Sys, Cat, Cey,Pl,,io6y Dalz. & Gibs,, Bomb. FI,, 804, 
Stezoart, Pb. PI,, 26 t ; Aitchison, Cat. Pb, & Sind PL, 1721 Mason, 
Burma and Its People, $24* F^^lt’Ot, FI, Andhr., 27, 77, 164, 

191 ; Str W. yones. As. Res., IV „ 248; U, C, Duii, Mai Med. Hindus, 
266, 204, 30S; Murray, PI. & Drugs of Sind, 12; Btrdwood, Bomb, Prod , 
320} Baden Powell, Pb, Pr,ySi3} Drury, V. PL Ind„ 37^} Atkinson, 
Him. Disi. (Vol. X,y N,-W, P, Gaz,).32r; UsefulPL Bomb. (VoLXXV,, 
Bomb. Gaz.)y 237 ; Econ, Prod., Prosj,, Pt, V. {Vegetables, Spices, 

af'd Fruits), JOT; Liotard, Mem, Paper^making Mat., w, ig, 66} 
Settlement Reports' — Panjdb, Jhang, 24, Central Provinces, Upper 
Godavery, 40 } fubbulpore, 8$ , Nursing pare, 57 ; Gazetteers Panjdb, 
Karnal, /p; Hoshiarpur, 14; Muzajfargarh, 26} Dera I small Khan, 
II ; Jhang, \g , N.^W. P„ 83, tS3 } IV., Ixxx ; Mysore & Coorg, 1 , 
68 } Agri.'-Horti, Soc. Ind , . — four,, X., no, 338 ; XIII., 313; XIV., 87 ; 
New Series, V,, Pro. {1873), 56 ; Ind, Forester, IV ., j68 ; V., i/ / VII ., 
179; IX:,, 245} XII,, 365, App,, 23; Balfour, Cyclop. Ind., Ill,, 467. 

Habitat.— A coarse, perennial grass, with long creeping roots 5 abun- 
dant throughout India and up to about 6,000 feet on the Himdlaya. It 
varies in height according to the nature of the soil, and appears to be 
most at home in damp low-lying ground, where it throws up flowering stems 
often 12 feet in height Seing a gregarious grass, the snowy-white pube- 
scence, which surrounds the base of the spikelets, renders it a conspicuous 
feature when in flower ; this usually takes place soon after the rainy season 
is over. Owing to its vigorous root-growth it is a most difficult plant 
to eradicate from cultivated land. In many districts of Northern India, 
and especially in Bundelkhand, it has given much trouble to the farmers 
by its encroachment on arable lands. The best known remedy is to plough 
up the land and smother the roots with a vigorous rainy season crop. 
On the other hand, it is said that hdns grass, after a certain number 
of years, will wear itself out and disappear. It is somewhat curious that, 
as with Saccharum officinarum, Roxburgh had not seen the ripe seed of 
this species. 

Fibre.— This grass is largely used as a thatching material, and 
the LEAVES are manufactured into ropes, mats, etc. 

Fodder. — Kdns is a favourite fodder of buffaloes, and is also, when 
young, given to elephants. In the Jhang District this grass is very 
plentiful in the moist land adjoining the rivers, when it affords valuable 
pasturage for buffaloes, so much so, that the zamindars of those parts 
affirm that if there were no kdns there would be no buffaloes, and they con- 
sider it to be too valuable to be used for thatching. In the Rohtak District 
it is said to be good for horses, hence the proverb : — “ Kdns grass for the 
horse, a staff for a man,’^ and it is also said to be relished by camels and 
goats (Gas., p, 13), Roxburgh, however, says that S. spontaneum (a 
very common Bengal grass) ** is so very coarse that cattle do not eat it, 
except while very young,” 
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singing go on frantically. Houses are set in order, and marriages which ' 
have been suspended during the rains recommence** (Bareilly Gas.) 

Saccharum spontaneum, Linn, ; Duthte, Fodder Grasses^ 2^, 

Syn — Imperata spontanea, Beauv, ; S. semidecumbens, Roxb.; S. 
canaliculatum, Roxb. 

Vem. — Kdns, kagara^ kosa, kus, kds. Hind, ; Kask, kds, kkdgrd, kashiya, 
Beng ; Kdns, kdnsa, kdnsi, . P.} Rara, khagar, % Kdsk, 

jasha, jhdnshy Kumaon; Kdki, kdns, sarkara, kdnh, Pb. ; Kask, kashi, 
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Sacred & Domestic Uses. — Sir William Jones (in Asiat, Res. Lc,) 
says : — ** This beautiful and superb grass is highly celebrated in the 
Puranas, the Indian God of war having been born in a grove of it which 
burst into a flame. It is often described with praise by the Hindu poets for 
the whiteness of its blossoms, which gives a large plain at some distance the 
appearance of a broad river.’* Atkinson {Him. Dtst*icts) states that in 
Kumaon the long-rooting curculi are substituted for the kusha grass in 
religious ceremonies by the local Brahmans. Native pens are made from 
the flowering stems. In the Dacca District, Taylor (Vopog., 5p) says it is 
one of the earliest plants to appear on newly-formed churs, and is chiefly 
used for fuel. 

SUGAR AND SUGAR-CANE. 
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Sugar, Bng. /iSucREjFr. ; Lucker, Germ. / Luce h fro, li . ; Azucar, Span. • 
Assucar, Port.; Sakhar, Rus. ; Lukier, Pohsh ; Lukur, Hung.; 

or Greek; Saccharum, Latin; Shakkar, 

Pers. , Sukkar or As-sukkar, Arab. ; Sakkara, Sans. 

SOURCES OF SUGAR, 

Ainslie very justly remarks that ‘‘the Hindus value sugar very highly; 
in its unrefined state it is offered at the shrines of their gods ; it is presented 
by inferiors to superiors as a mark of respect ; and is considered by the 
Vyitans as extremely nutritious, pectoral, and anthelmintic.” It may, how- 
ever, be remarked that the sugar of sugar-cane is not alone the material so 
used, nor is it the only saccharine substance known to the Sanskrit authors. 
The allusions that exist, in the classic literature of the Hindus, to sugar 
often clearly distinguish the special forms ; but it may be said that far 
greater detail is given regarding sugar-cane than any of the other sugar- 
yielding plants. It may serve a useful purpose to give here a brief 
enumeration of the chief Indian sugar-yielding plants. Fuller details 
regarding these will be found in this work, however, under their respective 
headings, so that the most superficial account is all that need be here 
given. The following enumeration will suffice to convey some idea of the 
relative value of each plant in the sugar supply of India : — 

1. Acer Negando. 

The Sugar-maple of Nebraska. 

2. A. nibrum. 

The Swamp-maple of Pennsylvania. 

3. A. saccliarinujn. 

The Sugar-maple of the Northern States and of Canada. 

India possesses some 13 species of maple, but up to the present date 
none of these have been found to afford sugar. In Vol I., 67, will be found 
a brief note on the subject of maple-sugar, in which the recommendation 
is made that it might be of value to the inhabitants of some of the Alpine 
tracts of India to ascertain whether some of the better known suo-ar-yield- 
in^ species could be cultivated on the Himalaya. Dr. Aitchison urged 
this subject to the favourable consideration of Government many years 
ago, but apparently the experiment has never been tried in real earnest. 

4. Agave americana. 

The American aloe may be said to have been completely acclimatised 
in India, but the juice obtainable from it m its native country, is either not 
>ielded in India in sufficient abundance, or the Natives of this country, have 
not been made acquainted with the full properties of the plant. Neith^ 
liquor nor sugar are made from it in India, See Vol. I., 135-136, 
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5. Arenga saccharifera. YIELDING 

This is the Sago Palm of the Malaya, etc., but it is reported to be plants. 
found in Burma and in Orissa. In Java it yields from its sap a large 
amount of cane-sugar. The process of preparation pursued in that 
country was described in detail by Dr. J. E. deVry, and his account of it 
will be found in Vol. L, 303-304, of this work Apparently the plant is too 
scarce in India to be regarded as a source of sugar, 

6. Beta vulgaris. 

The Beet, though largely grown as a vegetable, to meet the European 
demand, is not utilized as a source of sugar in India. A special form, 
recognised by Roxburgh as distinct from the European species, under the 
name B. bengalensis, must have been early introduced into this country. 

It is grown by the Natives fairly extensively as a garden vegetable, the 
leaves being eaten. See the article in Vol. L, 448-450. 

7 Borasstss ilabelliformls. 

The Palmyra Palm (the Bari tree or tal) is largely cultivated in India. 

Rheede alludes to its being tapped in his day on the Malabar coast. 

The juice, ras, obtained on tapping the flower-stalk, yields a large amount 
of sugar. This palm affords much of the jaggery sugar of Madras, parti- 
cularly in Tinnevelly ; but in Western India it is more extensively employed 
in the preparation of a fermented beverage. Buchanan-Hamilton wrote 
in 1807 that in Mysore the jaggery from this plam was more esteemed 
than that from the date. In Bengal it is rarely if ever tapped at all, or at 
least it is not utilized as a source of sugar. It is apparently largely used, 
however, as a source of sugar in Burma. The reader will find much 
useful information on Burmese palm sugar in the Journal Agri.^Hort Soc. 

India, X. {Old Series), 43- $0, {Conf. with the account given in Vol. I., 

497-5005 of this work.) 

8. Caryota urens. 

This is the Sago Palm of India, It is tapped for its juice very much 

. after the same fashion as is pursued with the palmyra, and is the chief 
source of palm-sugar in Southern Ceylon. Though sugar can be, and 
doubtless is, made from the tree, wherever it occurs in India (such as in 
Orissa), the extent to which it is so utilised is relatively unimportant. In 
the Bombay Presidency, how^ever, sugar is more extensively used from it 
than from the palmyra. {Conf with the article in Vol. II., 208.) 

9 Cocos aucifera. 

The Cocoa-nut Palm is, perhaps, more extensively employed in Madras, 
as a source of sugar, than in othei parts of India, In this respect it may 
be said (conjointly with Borassus flabelliformis) to take the place in South 
India (except Mysore) of the date palm in Bengal. {Conf with the 
article in Vol. II., 452-454.) 

10. Manna. 

In Vol. y., 165-167, will be found a brief review of some 13 or 14 plants 
which in India are known to exude saccharine matters. These cannot 
w'ell be viewed as sources of sugar, but they enter like honey perhaps more 
extensively than sugar itself into the pharmaceutic preparations of the 
Hindus, and from that point of view are important. 

XI, Melia Azadirachta# 

The Neem Tree is known to afford a saccharine juice, from which sugar 
may be prepared ; but it appears to be employed medicinally only, and 
cannot, therefore, be viewed as a source of sugar. 
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12 . Phoeaiac sylvestris. 

The Common Indian Date Palm is perhaps the most important source 
of Palm sugar in India. It is very extensively grown m Eastern Bengal 
for that purpose, and is also to be met with in Madras and Bombay. In 
Mysore it appears to be more important than either the palmyra or the 
cocoa-nut. Robinson wrote a prize essay on palm-sugar for the Agri - 
Hort. Soc. Ind.— their Journal, Vol. X., 243-274. For further informa- 
tion consult Vol. VI., p. 209. 


X3. Saccharum offidnarum. 

This is the Common Sugar-cane of which there are in India many very 
distinct varieties, each with well -recognised properties. 

14. Sorghum saccharatum. 

This form of sugar-cane (commonly called Sorgho or Chinese Sor- 
ghum) has been introduced into India, but does not appear to be very ex- 
tensively grown. It is, in fact, perhaps more largely cultivated as a fodder 
than as a source of sugar. It seems probable, however, that it may have 
afforded the sweet canes which were eaten in China prior to the introduc- 
tion of the manufacture of sugar; but, as opposed to that idea, it may be 
added that botanists seem to think that Sorgho was originally a native of 
Africa, The more distinctly African form of the plant (S. kafirarium), the 
Imphee cane, Hacket has at all events reduced to S. saccharatum. By 
agriculturalists they are, however, regarded as different, and it may be re- 
iterated that S. saccharatum is the Sorgho or Chinese Cane and S. kaffra- 
rium the Imphee or African Sugar-cane, Both are extensively grown in 
America, and the latter was introduced into India at a much earlier date 
than the former. Coif, with ,the article Sorghum saccharatum in this 
volume. 


15. Zea Mays. 

Many writers affirm that it was from the stems of this plant that the 
ancient Mexicans made their crude sugar. As partly supporting that view 
it may be added that sugar has been made from the stems of the Indian- 
corn. Thus, for example, Mr, O. B« Taylor of Palamow describes the 
method he pursued in 1843 prepare molasses from it. He remarks, 
however, that he failed to crystallize any of the juice, but distilled some of 
it into rum (four. Agru-Hort, Soc, Ind„ Vol. If (Old Series), 541), 
More recently the subject has been discussed in India ; and in America, 
at the present time, it is attracting considerable attention, but the difficulty 
to crystallize the sugar seems to be insurmountable. 

OTHER SACCHARINE.YIELDING PLANTS. 

A much more extensive list of Indian plants, that afford saccharine 
substances, might be drawn up than that given above — the sources of the 
chemical substance, cane-sugar. Most of the articles which might, how- 
eyer,be here dealt with are of greater interest as materials from which 
alcohol is OT might be prepared than as sources of sugar. Some of them 
are by-products from other industries, and if utilizable could be obtained 
cheap arm in great abundance. Foremost among these should be men- 
tion^ indigo sugar. The reader might find it useful to peruse the remarks 
on that subject (article Indigo) in Vol. IV., pp 444-446. It will be seen 
that the method of manufacturing indigo, presently pursued, is to cause 
fermentation in the steeping vat, whereby the Indican, extracted from the 
plant, splits into indigo-blue and indigo-sugar, the former substance being, 
by the fermentation, reduced to indigo-white, only to have, by an expensive 
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process of oxidation, to be reconverted into blue indigo. The indigo-sugar 
is rejected as useless. So, in a like manner, a large amount of sugar is an- 
nually thrown away by the coffee planters, w'ho fail to utilize the pulp of the 
berry. Jute cuttings may be reduced to a form of sugar and fermented 
and distilled into a spirit or whisky. The flowers of the mauha (Bassia 
latifolia) contain a large quantity of saccharine matter which, in the region 
where the tree occurs plentifully, is taken advantage of in the preparation 
of an alcoholic beverage. A writer in the Transaction of the Agri.^ 
Horticultural Society of India [Vol III., 173 (1836)], recorded his having 
failed to produce crystallizable sugar from the mauha ; but he urged that 
since beet was being so used in Europe, the question of utilization ol mauha 
flowers as a source of sugar should be investigated by the chemist This 
subject is again dealt with in the Journal, Vol. VII. (New Senes), Proc., 
1884, p Ixxxv. Later on Messrs. Turner, Morrison & Co. furnished an 
analysis of mauha sugar. It contains 67*2 percent, so they found, of 
glucose, but not even a trace of crystallizable sugar. In addition to the 
Manna-yielding plants (w^hich need not be here dealt with) there are other 
sources of saccharine matter obtained through the instrumentality of 
insects. The Indian traffic in honey, for example, is very extensive. 

sweetmeat of camels* milk and honey — is largely imported and 
sold throughout the country. Many fruits also are well known to afford 
peculiar sweet beverages {sherbets)^ or to be capable of distillation into 
liquors Among the latter may be mentioned the Pine-apple, the Eugenia, 
Grewia, Opuntia, and many others. The Soma or Homa of the ancient 
Sanskrit w'riters was very probably a flavouring ingredient, in its action 
similar to hops, which was used along with a maltose fermentation (see 
Ephedra), VoL III,, 246-2$!,) 


OTHER 

SACHARINE 

PLANTS. 


THEORY OF THE FORMATION OF SUGAR. 

The above enumeration is by no means an exhaustive one of all the 
plants which in India are known to afford sugar or saccharine matter. 
The formation of sugar-cane within the tissues of plants is one of the 
most obscure problems of vegetable economy. Sugar is a carbo-hydrate, 
that is to say, a compound formed of carbon, hydrogen, and oxygen. The 
last two elements are present in the proportions in which they exist in 
water, hence the term a carbon hydrate. Starch, from the botanical point 
of view, might be said to be the simplest or primitive carbo-hydrate, be- 
cause all the known members of the series of such compounds can be 
expressed as derivatives from starch. The departures in their composition 
from that of normal starch are recognised as having been brought about 
by obscure functional changes which have hitherto escaped the chemist’s 
methods of experimental determination They are vital modifications, 
the starch being reduced to one condition or raised to another, according 
to the varying requirements of life. It is, perhaps, scarcely necessary to 
explain that all the starches formed by plants, are elaborated in the leaves. 
The carbonic acid absorbed from the air may, roughly speaking, be said 
to enter into chemical union with the water brought up from the roots, oxygen 
being eliminated. The assimilation of carbonic acid and the formation of 
starch is thus so far effected independent of the food materials drawn from the 
soil by the roots. But of course the activity of the process will depend greatly 
upon the vigour of the plant, and hence a starch-yielding crop, such as the 
potato or the sugar-cane, may be a very exhausting one, although the pro- 
duct for which it is grown is primarily derived from the air. From starch 
all the solid materials of the plant are built up,— cellulose is simply a special 
modification of starch. But starch, as it is known to the chemist and as it is 
presumed to be formed through the assimilation that takes place in the leaves^ 
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IS a substance of only partial solubility. To be carried from the leaves to 
the growing parts of the plant, it must, therefore, be rendered soluble. The 
exact method by which that change is effected has never been satisfactorily 
explained. A somewhat similar phenomenon occurs in germination. The 
starch stored up in the seed is rendered soluble through the action of the 
ferment termed diastase. The reader will find certain particulars of the 
changes that take place in germination under the article Malt Liquors, 
Vol, V,i I ^1-1^6, The process of malting may be said to be an arrested 
germination. The action is allowed to proceed so far only as to effect the 
change of the starch into a form of sugar which is often designated maltose. 
By further fermentation and destination alcohol is obtained from the 
maltose^ an additional change taking place, which could not be accom- 
plished on starch direct. It is believed that diastase is present in the sap 
of many plants, that is to say, that it is not confined to the germination of 
the seed. But maltose is by no means frequently found in plants. The 
soluble carbo-hydrate most abundant is glucose, or as it is often called 
dextrose, or grape-sugar. It thus seems necessary to presume the existence, 
in the sap of the plant, of some other ferment th^xi diastase, or some reagent, 
so to speak, which would produce grape-sugar from the starch formed in 
the leaves. This is met by the common belief that the action of dilute 
acids, on maltose (starch-sugar}, is to convert that substance into glucose 
Dilute acids abound in plants, and if this supposed action could be con- 
firmed by direct chemical experiment, the presence of glucose would be 
readily accountable. In Ke'w Bulletin 1891), the formation 

of sugar, in the sugar-cane, is discussed, the object being to draw attention 
to the subject of possible improvement of yield. In that article the following 
passages occur : — “ Leaving glucose for a moment we may turn our at- 
tention to cane-sugar. While the former is a migratory product, destined 
to afford material for the building up of tissues, the latter, as Sachs 
correctly points out, is a reserve-material ” stored up for some future effort 
of growth on a lar^e scale, such as the process of flowering. Yet it is 
singular that it is twice as soluble as glucose. Nevertheless glucose seems 
to be what may be called the sugar ‘ currency ’ of the plant economy, 
and cane-sugar only the ‘ bullion ’ or banking reserve. The botanist is 
quite clear as to what happens in a cane-sugar plant. This is Sachs’ 
account— Starch is assimilated in the leaves of the Beet; in the petioles 
it is found again in the form of glucose. This glucose now enters the 
growing and swelling root, and is transformed into cane-sugar in its 
parenchymas.” 

In the Journal of the Agri.-Horticultural Society of India, July 1 890, M r. 
Griper published the results of his analyses of various parts of the sugar- 
cane stems. These exhibit, as Mr. Griper says, ‘‘the gradual formation 
of sugar in the sugar-cane, at different periods of its growth.” Summar- 
ising his results Mr, Griper adds, “From the above analyses it will be 
noticed— 

/s#.— That the top joints contain no cane-sugar in November when 
nearly ripe. 

^ and.— The glucose is invariably present, being highest in September 
m the top loints, and lowest in November in the bottom joints, i.e., when 
the cane is about ripe. 

jrd.— The top joints contain about 10 per cent, more water than the 
bottom ones, and this ratio does not appear to alter during ripening. 

The amount of water present is from 8 to ii per cent, more in 
July than in November. 
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Analyses of cane-juice at different periods gave the following re- 
sults : — 


FORMATION 

of 

SUGAR. 



1st Analysis, 

2nd Analysis, 

3rd Analysis, 


August 31st. 

September 29th. 

December loth. 

Height of canes to commence- 




ment of leaves 

feet. 

feet. 

5 2 feet. 

To end of leaves 

9 ,> 

10^ „ 

io.i „ 

Specific gravity of juice . 

1*037 

1*04 

1*071 

Cane-sugar .... 

4*25 

8*00 

i6*t 0 

Glucose .... 

1*27 

2*00 

•31 

Ash ^ 

*73 

•7S 

*73 

Albuminous matter , 

1*51 

•89 

3*25 

Acidity 

•i6 


Water ..... 

92*08 

88*33 

79*71 


100 

100 

100 


The rise in the amount of albuminous matter, and decrease in the 
glucose, between September and December, is pariicularly noticed. It 
appears probable that the plant organism effects the conversion of the 
glucose into cane-sugar by combination with the elements of water.” 

This may be so j but, so far as the waiter can discover, the formation of 
cane-sugar is even more obscure than the conversion of starch into glucose. 
Its formation has never been practically demonstrated 5 it would be neces- 
sary to find out in what part of the plant and by what agency starch 
reduced to glucose was made again to combine with water, in order to 
form cane-sugar, leery was of opinion that at first uncrystal I izable sugar 
is formed and that its subsequent transformation into cane-sugar is due 
to the force of vegetation, and especially to the influence of light* In the 
Keuo Bulletin^ from which some of the foregoing remarks have been 
taken, this difficult problem is briefly touched upon. The experiments 
performed by Brown & Morris lead to the supposition that maltose is 
directly converted into cane-sugar* “ We cannot avoid the conclusion,” 
these authors say, " that transformed starch is absorbed from the endo- 
sperm by the columnar epithelium of the embryo, in the form of 
maltose, and that this maltose, by the more or less complicated meta- 
bolic processes of the living cells of the embryo, is rapidly converted 
into cane-sugar. We have been able to demonstrate in a very striking 
manner the ability of the growing tissues of the embryo to convert 
maltose into cane-sugar. This was done by cultivating the excised 
embryos of barley upon a solution of maltose, and determining the cane- 
sugar in the plantlets after such cultivation. Although under these cir- 
cumstances cane-su^ar may be found within the embryo, not a trace 
can be discovered in the culture medium itself, w'hich we should expect if 
the maltose were converted by the action of any secreted ferment. When, 
on the other hand, embryos are grown upon solutions of dextrose (glucose) 
instead of maltose, no cane-sugar is formed in their tissue.” Brown & 
Morris continue their discussion of this subject in order to demonstrate the 
ultimate destination of cane-sugar The intimate connection, they say, 
between cane-sugar and starch in plants has been clearly shown of late 
years by several chemists. In the case of the tuber of the potato, the 
dependence of its reserve starch upon the previous existence of cane-sugar 
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in the juices of the plant has been very well shown by Aime Girard {Compf, 
rend , 108 (/ 55 p), 602), The same has been done for maize by H. Lepley 
{Compt rend, 94 {1882), 1033), and for wheat by Balland {Compt 
rend., 106 (i888), 1610). In a series of experiments which we conducted 
a few years ago upon the barley plant, taken from the fields at various 
stages of its growth, we were able to satisfy ourselves that cane-sugar 
forms a large proportion of the sugars existing in the sap of the plant, and 
that this cane sugar disappears part passu with the formation and accu- 
mulation of stare^i in the seed. It is doubtless in the form of cane-sugar 
and its products of inversion that the transference of carbo-hydrates in the 
grasses mainly takes place.” 

The article in the Kew Bulletin concludes the discussion, of the form- 
ation of cane-sugar (briefly reviewed above), by giving a practical turn 
to the investigation. ‘‘Cane-sugar in the sugar-cane,”* we are told, “as 
in the beet, is, as will be seen, the derivative of starch. This substance 
is the result of the putting together under the constraining action of solar 
activity of the materials of carbonic acid and water. In the field of nature 
the process will be most effectively carried on, and the result for the same 
expenditure m cnltivation must be largest where the supply of solar activity 
is most abundant. All things being equal, the formation of sugar as a 
product of solar activity ought, in the tropics, to be more easily and 
cheaply accomplished than in temperate countries.” But it may be 
assumed that the beet sugar-producing sections of the Continent of 
Europe will not much longer persist in the effort to foster certain of 
their agricultural interests by taxing their home consumption of 
sugar, seeing that by so doing they make a gift of cheap sugar to 
England and other countries. The beet sugar-produang nations may 
now be regarded as having gained the chief object thev aimed at, namely, 
local production of sugar and a new branch of agricultural enterprise. 
The extraneous aid of bounties has doubtless forced beet sugar into 
markets it could not otherwise have reached and thus precipitated the 
expansion of the trade. The removal of the bounties would doubtless in 
certain directions curtail the beet sugar demand and thus restore to the cane 
industry a portion of its lost ground. The question is not, however, so 
much as might at first sight be supposed, one of greater yield. Even were 
it the case that beet afforded considerably less sugar to the acre of land 
than cane, it will very probably, as matters now stand, always pay to pro- 
duce sugar in Europe, rather than to import it from foreign and distant 
countries. An entire restoration of the monopoly of sugar supply to the cane 
planters would, indeed, be undesirable and need scarcely be looked for. 
Beet root, it may be said, has educated Europe to the use of sugar ; it has, 
m fact, expanded the demand as it has increased the facilities of production. 
Any serious tendency to return to the former price of sugar would be in 
favour of b^t production, and therefore, were there no other considerations 
than these, it may safely be predicted that beet will very likely preserve the 
position it has attained, even were the bounties entirely removed. Until 
some new source of supply, or fresh discoveries in chemical science, disturb 
once more the balance of the sugar market, there will continue to be a 
large demand for, and a remunerative trade in, beet sugar. The ad- 
vantages of tropical environment might be admissible as holding good were 
the plants^ grown in the cold and warm countries identical in their chemical 
and physiological properties, but it breaks down when a comparison is 
made between a temperate-loving and a tropical plant, regardless of 
their individual characteristics. But it may be asked — Has it been 
demonstrated that the difference in yield is so very great as to lend direct 
support to the argument advanced ? Is the average yield of the forms of 
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cane in the tropics very considerably greater than the average of the various 
kinds of beet in temperate countries ? Most writers affirm that cane gives 
from 1 6 to 20 per cent, beet from lo to 2o per cent. The yield from cane in 
Barbados has been returned at 2| tons (5,600 tfe) of sugar, but ** grey-neck ” 
beet IS spoken of as having given 8,333^. These figures, even if correct, 
are, however, only individual returns—results always open to the charge 
of being luxurious cultures or garden not field produce The yields in 
one country or with any one particular form of cane or of beet are, how- 
ever, of less consequence than the average of all the sources from which 
the world draws its supply. For example, the average commonly quoted 
for cane would be considerably lowered were the yield obtained in India 
and China to be returned along with the Colonial figures. 

The future of the sugar trade is, however, very much more obscure 
than the hackneyed controversy of sugar bounties, or even the advantages or 
disadvantages of cane and beet. The formation of sugar in the living 
tissue of the plant is a problem regarding which the chemist is not likely to 
much longer rest satisfied with the assurance that it is due to solar acti- 
vity. Indeed, it may be affirmed that the conversion of non-crystallizable 
into crystallizable sugar (when accomplished) will exercise a far greater 
influence on the sugar trade than was produced by the abolition of slavery, 
or has been attained by the beet manufacturers. And there are features in 
the cultivation of both cane and beet that point to the possibility of ad- 
vances in this direction being attainable even by the cultivator of the 
stock. The progress made with beet cultivation has, in fact, prepared the 
^ way for further advances. Even in cane planting there are certain well- 
ascertained facts, such as the observation that the different races of sugar- 
cane grown on the same field and therefore under the same degree of solar 
activity yield different amounts of sugar. The fact that a given variety of 
sugar-cane will not produce the same amount of sugar when grown on 
different soils or under different systems of cultivation (such as the degree 
and nature of manure or the abundance or scarcity of water) should also 
be borne in mind. Similar observations have been recorded in regard to 
beet cultivation. Thus, for example, it is very generally stated that " the 
nature of the season exercises much influence on the composition of sugar 
beet, especially on its richness in sugar which may range from 10 to 20 
per cent. {Encyclop. Brit). Then, again, the formation of the sugar is 
favoured not so much by a hot summer as by dry weather and unclouded 
sky during autumn ; hence the root succeeds better in North France and 
North Germany, than in Central France and South Germany ; hence also 
the prospects of remunerative culture in Canada and New Zealand, and the 
failure in Australia. Nothing is so conducive to heavy crops as an abun- 
dance of rain during the fiist two months’ growth of the plant” (Sports^ 
Encycl.y p. 18^2^ Many Indian writers affirm that the canes of the sub- 
temperate tracts of India are richer in crystallizable sugar than the canes 
of the tropical, a fact opposed apparently to the theory of greater jneld under 
higher solar activity. In this connection the reader might consult the remarks 
regarding the canes of Nepal and of Kangra {pp. 66, 18$), It may be said that 
the crop cannot endure severe droughts, but too much water makes the juice 
thin and deficient in sugar. A saline soil produces the same result. It is 
thus probable the lower yield of India, as compared with other sugar-cane- 
growing countries, is largely due to these causes, overmuch water and 
saline soils. The writer has, however, failed to discover any very definite 
statements regarding the behaviour of Indian sugar-cane, but it would 
seem safe to conclude these remarks by the affirmation that the future 
success of cane, as opposed to beet sugar, must be towards the lowering of 
the price at which the article can be placed in the market. That object 
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will best be attained by two separate series of improvements— the one 
directed towards increasing the yield of crystallizable sugar in the cane, 
and the other towards chemical and mechanical improvements to facilitate 
and cheapen the production of sugar from the juice. It may be said that 
much chemical and engineering skill has, for many years past, been 
bestowed on the subject of beet sugar production. The new facilities 
brought to light from time to time have been tardily adopted by the sugar- 
cane planters ; and in perfect fairness it may be said that the sugar-cane 
manufacturers of the world as a whole have, relatively to the beet root 
producers, done little or nothing to better themselves. The successes of 
their rivals have been solely attributed to "the pernicious^ system of 
bounties” granted to beet sugar production. Without desiring to add 
another view to the voluminous controversy that has been thrust on the 
public, it may safely be said of the actual growers of beet root and the 
manufacturers of beet sugar, that, in certain respects, they deserve their suc- 
cess, and have almost earned rather than received the bounties they now 
enjoy The political aspects of the question are, however, entirely different. 
It is for the countries that issue bounty-protected sugar to decide whether 
the gain of a new branch of agricultural enterprise more than compen- 
sates for the taxation imposed on their own consumption of sugar. The 
operation of the bounty system has been briefly and pointedly stated, by 
the author of the article "Sugar,” in the Encyclopaedia Britanica, thus ; — 
"The efforts of growers have been largely directed to the development of 
roots yielding juice rich in sugar 5 and especially in Germany these efforts 
have been stimulated by the circumstance that excise duty on inland sugar 
is there calculated on the root. The duty is based on the assumption 
that from I2| parts of beet i part of grain sugar is obtained ; but in actual 
practice i part of raw sugar is now yielded by 9*27 parts of root. More- 
over, when the sugar is exported a drawback is paid for that on which no 
duty was actually levied, and hence indirectly comes the so-called bounty 
on German sugar. In 1836 for i part of sugar 18 parts of beet were used, 
in 1850 13-8 parts, in i860 127 parts, and now (1887) about 9’25 parts 
only are required. In France, until recently, the inland duty was calculated 
on the raw sugar ; hence the French grower devoted himself to the produc- 
tion of roots of a large size yielding great weight per acre, and had no 
motive to aim at rich juice and economical production. Many processes, 
therefore, have come into use in German factories which are not admit- 
able under the French methods of working. But since 1884 the French 
manufacturers have had the power to elect whether duty shall be levied on 
the roots they use or on the raw sugar they make, and a large proportion 
have already chosen the former.” It will thus be seen that with beet 
sugar production prosperity meant essentially progression both chemically 
and agriculturally. 

MICROSCOPICAL STRUCTURE AND RATIONALE OP EXTRACTION OF JUICE. 

Fluckrger & Hanbury give the following practical observations on 
these subjects " No crystals are found in the parenchyma of the cane, 
the sugar existing as an aqueous solution, chiefly within the cells of the 
centre of the stem. The transverse section of the cane exhibits numerous 
nbro-vascular bundles, scattered through the tissue, as in other monocoty- 
ledonous stems; yet these l 3 undles are most abundant towards the exterior, 
wh^e they form a dense ring covered with a thin epidermis, which is very 
hard by reason of the silica which is deposited in it. In the centre of the 
s^m me vascular bundles are few in number ; the parenchyma is far more 
abundant, and contains in its thin-walled cells an almost clear solution of 
sugar, with a few small starch granules and a little soluble albuminous 
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matter. This last is met with in larger quantity in the cambial portion of cal^struc-* 
the vascular bundles. Pectic principles are combined with the walls of the ^ xURE. ' 
medullary cells, which, however, do not swell much in water (Wtesner).^^ 

“From these glances at the microscopical structure of the cane, the pro- 
cess to be followed for obtaining the largest possible quantity of sugar be- 
comes evident. This would consist in simply macerating thin slices of the 
cane in water, which would at once penetrate the parenchyma loaded with 
sugar, without much attacking the fibro-vascular bundles containing more 
of albuminous than of saccharine matter. By this method, the epidermal 
layer of the cane would not become saturated with sugar, nor would it 
impede its extraction— results which necessarily follow when the cane is 
crushed and pressed. 

“The process hitherto generally practised in the colonies— that of 
extracting the juice of the cane b> crushing and pressing — has been elabor- 
ately described and criticized by Dr. leery of Mauritius. In that island, 
the cane, six varieties of which are cultivated, is, when mature, composed 
of Cellulose, 8 to I2 per cent.; Sugar, i8 to 21 ; Water, including albumi- 
nous matter and salts, 67 to 73. Of the entire quantity of juice in the cane 
from 70 to 84 per cent, is extracted for evaporation, and yields in a crys- 
talline state about three-fifths of the sugar which the cane originally 
contained. This juice, called in French veson^ has on an average the 
following composition 


Albuminous matters • • 

Granular matter (starch) ? . 
Mucilage containing nitrogen 
Salts • . . . • 


Sugar 

Water 


0*03 

0*10 

0*22 

©•29 

18*36 

Si'oo 


100*00 


“The first two classes of substances render the juice turbid, and greatly 
promote its fermentation, but they easily separate by boiling, and the juice 
may then be kept a short time without undergoing change. In many 
colonies the yield is said to be far inferior to what it should be ; yet the 
juice is obtained in a state allowing of easier purification, when its extrac- 
tion is not carried to the furthest limit. 

“In beet root as well as in the sugar-cane, cane sugar was only said to 
be present; leery, however, has proved that in the cane, some uncrystalliz- 
able (inverted) sugar is always present. Its quantity vanes much accord- 
ing to the places where the cane grows, and its age. The tops of quick - 
growing young canes yield a veson containing 2*4 per cent, of uncrystalliz- 
able sugar; 3*6 of cane-sugar, and 9*4 of water. Moist and shady 
situations greatly promote the formation of the former kind of sugar which 
also prevails in the tops, chiefly when immature. Hence that observer 
concludes that at first the uncrystallizable variety of sugar is formed and 
subsequently transformed into cane-sugar by the force of vegetation, and 
especially by the influence of light Perfectly ripened cane contains only 
Y^to-^^of all their sugar, in the uncrystallizable state” {Pharmacogra^ 
phia by Fluckiger Hanhury), 

The writer has preferred to republish the above brief abstract, from the 
pen of one of the most eminent of authors, rather than to attempt a compila- 
tion of the extensive literature that exists on the subject. The technical 
reader who may desire more details would do well to consult the very able 
and elaborate article on sugar which will be found in Spans' Encyclopedia. 
Under the paragraph of references many works of special interest have 
also been mentioned. For more strictly scientific discussions on the 
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microscopical structure of the cane, and the formation of sugar, a library of 
botanical and chemical works may be readily obtained. 

CHEMICAL COMPOSITION OF CANE & CANE-SUGAR. 

To give even the most elementary sketch of the chemistry of the 
saccharine substances, especially the practical bearings of the study on 
the sugar industry, would take many more pages than can be here devoted 
to the subject. In amplification, however, of the remarks which have 
already been made on the theory of the formation of sugar and the 
microscopical structure of the cane, the following brief passages may 
be republished Formerly chemists called everything a ‘ sugar’ which 
had a sweet taste, and acetate of lead to this day is known as ' sugar of 
lead’ in commerce and familiar chemical parlance ; but the term m its 
scientific sense soon came to be restricted to the sweet principles in vege- 
table and animal juices Only one of these — cane sugar — was known 
as a pure substance until 1619, when Fabrizio Bartoletti isolated the 
sugar of milk and proved its individuality. In regard to all other 
'sugars,* besides these two, the knowledge of chemists was in the highest 
degree indefinite, and remained so until about the middle of the eighteenth 
century, when Marggraf made the important discovery that the sugars of 
the juices of beet, carrots, and certain other fleshy roots are identical 
with one another and with sugar of the cane. Lowitz subsequently show- 
ed that the granular part of honey is something different from sugar; 
this was confirmed by Proust, who found also that Lowitz’s honey sugar 
IS identical with a crystallizable sugar present largely in the juice of the 
grape. Proust’s investigations extended to other sweet vegetable juices 
also. All those investigated by him owe their sweetness to one or more 
of only three species; (i) cane-sugar, (2) grape-sugar, (3) (amorphous) 
fmit-sugar. Proust s results obtain substantially to this day 5 a number 
of new sugars, strictly similar to these three, have been discovered since, 
but none are at all widely difhised throughout the organic kingdom. 

. quantitative elementary composition of cane-sugar was deter- 
mined early in the nineteenth century by Gay-Lussac & Thenard, who may 
be said to have virtually established our present formula, C,e> 0„. 
Under fermentation it has been explained how Gay-Lussac came to mis- 
correct his numbers so as to bring them into accordance with what we 
now express by Q H, 2 Dumas & Boullay, some 

years later, found that cane-sugar is what Gay-Lussac & Thenard’s 
analysis make it out to be, while the 'corrected* numbers happen to be 
correct for grape-sugar. Dumas & Boullay’s researches completed the 
foundations of our present science of the subject. ‘ Sugar’ is now a collec- 
tive tem for two ^emical genera named Saccharoses (all C„ O 'S 
^ ^^^co^o'irless, non-volatile solids, 

^ ^®ss largely) in aqueous alcohol; from 
^ther solvent thev can in general be obtained in the form of crystal? 
Shiv solution exhibits a sweet taste, which, however, is only very 

feebly developed in certain species.” « All sugars are liable to fermentZ 
character of the three principal vegetable TiLars 
solutions with yeastdK cinf of 
saccharomps , under suitable conditions, they suffer v noislrmentf 
uppbstantially into carbonic Lid and ToUl D^^^^^ 
frose and I^vulose break up directly, thus Q H,, 0«=2 CrH^ O+2 

veas/' first, under the influence of the soluble ferment in the 

yeast, gets inverted, and the invert sugar then ferments the deytmc#* 
appearing at a greater rate than the llvulose slit) 
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The great property of the glucose carbo-hydrates as compared with 
the saccharose is their power of resisting the action of acids. If a saccha- 
rose such as cane-sugar (commonly called sucyose) be boiled with very 
dilute hydrochloric or sulphuric acids for example, it takes up water, and 
each molecule thereafter splits up into a molecule of dextrose and one of 
Isevulose thus : — 


CHEMISTRY. 


Ci2 Ha2 Oil + Ha O-Ce Hia Og + Cg H13 Og Cane-sugar -f waters Dextrose 
+ Laevulose. 

For some years past the aid of the polariscope has been embraced in 
the analysis of sugar. Since the principle of that instrument and its 
application to the sugar industry exemplifies at once the difference 
between certain sugars, and manifests the properties of one of the most 
objectionable constituents of cane-juice, it may be here very briefly ex- 
plained. If a polarised ray of light be made to pass through a medium, 
such as a solution of cane-sugar, the plane of incidence is seen to be 
different from that leaving the medium. A polarised ray may, in fact, be 
viewed as consisting of two circularly polarised rays, one of which becomes 
retarded in passing through a dense medium. That is to say, it is rotated 
to right or left. With the sugars the rotation varies both in regard to 
the angle and the direction. Cane-sugar, for example, turns the plane 
of the polarised light to the right, but if laevulose be employed, it is 
turned to the left — hence the name laevulose, or left hand rotatory glucose. 
The mixture of glucoses produced by the above decomposition of cane- 
sugar possesses the laevo-rotatory power or polarised light— hence the 
mixture has come to be called invert sugar. 

The glucose group of sugars are not similarly acted on by acids; but, as 
has been already said, they break up directly into alcohol and carbonic 
acid with yeast. Before this result can be attained with cane-sugar it 
must first be inverted j but as acids are always present in the juice of the 
cane, the great danger in the sugar industry is the ease with which this 
inversion takes place. Invert sugar is the uncrystallizable portion of the 
saccharine juice. It is separated as molasses in "the ^raw sugar ’ manu- 
facture and as treacle in the hands of the refiner. So far as the produc- 
tion of crystalline sugar is concerned, it is a waste material which is most 
profitably disposed of by its conversion into rum. Chemistry has hitherto 
failed to effect the transformation of uncrystallizable to crystallizable 
sugar, though, as already briefly explained, this object is accomplished 
within the tissue of the plant. In the early state of the cane the percentage 
of glucose is very high ; but as it matures, the lower portions of the stem 
get more and more sucrose and less and less glucose. But even within 
the living plant, the danger exists of invertion taking place. If the outer 
wall of the cane be injured, such as by being eaten by rats, ants, jackals, 
etc., and air be admitted, the heat of the atmosphere is sufficient to set up 
invertion, and fermentation rapidly follows. This danger is all the greater 
when the mature cane has been cut and is ready for the mill. Delay 
means imminent danger of the production of more invert sugar. ^ The loss 
is not merely the loss of the quantity thereby reduced, but it has been 
ascertained that for every proportion of invert sugar present in a juice, 
a corresponding amount of cane-sugar may be said to be retained or 
cannot be entirely crystallized out of the mixture. All these dangers 
increases, therefore, tenfold when the expressed juice is retained for any 
time before removing from it the crystallizable sugar. From what has 
been said of the liability of cane sugar to invert or become non-crystal- 
lizable through the instrumentality of dilute acids in the presence of heat, 
the advantage of processes of boiling at low temperatures will be readily 
appreciated. The most general method of preventing this evil is, however, 
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to add at once to the juice an amount of milk of lime sufficient to neutra- 
lize the acids it contains. In amplification of what has been said, the more 
direct chemical and physical characteristics of cane-sugar may be learned 
from the following brief statement : — 

“ Cane-sugar is the type of a numerous class of well-defined organic compounds, 
of frequent occurrence, throughout the vegetable and animal kingdoms, or ai tificially 
obtained by decomposing certain other substances ; in the latter case, however, glucose 
or some other sugar than cane-sugar is obtained. Cane-sugar Cja H23 Oj 1 or C^a Hi4 
(O H)8^ O3 melts, without change of composition, at 160° C., several other kinds of 
sugar giving off water, with which they form crystallized compounds of the ordinary 
temperatures. 

“ Cane-sugar forms hard crystals of the oblique rhombic system, having a sp. gi . 
of 1*59. Two parts are dissolved by one part of cold water, and by much less at an 
elevated temperature ; a slight depression of the thermometer is observable in the 
former case. One part of sugar dissolved in one of water forms a liquid of sp. gr. 
1*33. Sugar requiies 65 parts of spiiit of wine (sp. gr., 0*84) or 80 parts of anhydrous 
alcohol for solution ; ether does not act upon it ” 

“ Cane-sugar is of a purer and sweeter taste than most other sugars. Though it 
does not alter litmus paper, yet with alkalis it forms compounds some of which are 
crystallizable. From an alkaline solution of tartrate of copper, cane-sugar throws 
down no protoxide, unkss after boiling. 

“ If sugar is kept a short time in a state of fusion at 160° C., it is converted into 
one equivalent of grape^ sugar and one of levulosani the former can be either 
isolated, by crystallization or destroyed by fermentation, the latter being incapable of 
crystallizing or of undergoing fermentation. Cane-sugar, which has been melted at 
160 C., is deliquescent ard readily soluble in anhydrous alcohol, and its rotary power 
is diminished or entirely destroyed. It is no longer crystallizable. and its fusing point 
has become reduced to about 93® C., yet, before undergoing these evident alterations, 
it assumes an amorphous^ condition, if allowed to melt with a third of its weight of 
water, becoming always a little coloured by pyrogenous produces. In the course of 
time, however, this amorphous sugar loses its transparency and reassumes the crystal- 
line form. Like sulphur and arsenicous acid, it is capable of existing either in a 
crystallized or an amorphous state.” 

"If su^r is heated to about 190° C., water is evolved, and we obtain the dark- 
brown products commonly called caramel or burnt sugar. They are of a 
peculi^ sharp flavour, of a bitter taste, incapable of fermenting and deliquescent. 
One of the conshtuents of caramel, caramelane, C^a Hjg Oa,hasbeen obtained by 
Lielis (1802} perf^tly colourl^. When the heat is augmented, the sugar at last 
suffers a decomposition, resembling, that which produces tar, its pyrogenous products 
or very analogous to those of the dry distillation of wood ” {FLuckiger 

The briefest statement only of the chemical properties of sugar has 
been atternpted above, the object having been kept in view to exhibit the 
subject that have a direct bearing on the sugar industry. 
Of the substances that have been lightly touched upon, it may be said 
that dextrchglucose is manufactured oii a large scale by the hydration of 
starch under the influence of diluted acids. It exists badly formed in 
cane-^ugar and is found in fruits mixed with laevulose. Maltose is pro- 
duced by the action of malt-extract or starch. Lsevulose is formed from 
cane-sugar along with by the action of diluted acids, the 

two sugars existing in equal proportions in what is known as invert- 
sugar. 


Action of Acids and Alkalies, etc., on Sugar. 

action of acids in decomposing cane-sugar and of 
compounds with it while they decompose grape-sugar 

glucoses a little more fully! 
dilute 9trnn» Merently on cane-sugar accoring as they are concentrated or 
'"th the assistance of heat, converts it into oxalic acid, 
“"''erts it into saccharic arid, confounded by Scheele 
when sulphuric acid clears it. Diluted hydrochloric acid. 

When boiled with cane-sugar, converts it into a solid, brovra gelatinous mass. Wealc 
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sulphuric acid, by a prolonged action at a high temperature, converts cane-sugar first CHEMISTRY, 
into uncrystallizable sugar, afterwards into grape-sugar, and finally into ulmin and Action of 
ulmic acid. Vegetable acids are supposed to act m a similar \vay» Maumene has Acids, 
found that cane-sugar undergoes the change into uncrystallizable sugar when kept for 
a long time in aqueous solution, as well as when heated with acids. 

When the boiling with acids is prolonged for several days in open vessels, oxygen 
is absorbed, and, besides ulmin and ulmic acid, formic acid is generated. Soubeiran 
admits the change of the uncrystallizable into grape-sugar, but attributes it to a 
molecular transformation of the sugar, independently of the action of the acid, as, 
according to his observation, tlie conversion takes place only after rest. In confirma- 
tion of his views, this chemist states that he found the same changes to be produced 
by boiling sugar with water alone. Not only does cane-sugar change into the uncrys- 
tallizable when boiled vnth water, but, as clearly shown by an experiment of M. E. 

M. Rault in aqueous solution, under the influence of light, at ordinary tempera- 
tures it slowly changes into glucose, but this alteration does not take place in the 
dark {P, J. Tr., fan, 1872, p, 643), 

“Cane-sugar unites with the alkalies and some of the alkaline earths, forming 
definite conibination which render the sugar less liable to change. It also unites with 
lead monoxide. ^ Boiled for a long time with aqyueous solutions of potassa, lime, or 
baryta, the liquid becomes brown, formic acid is produced, and two new acids are 
generated ; one brown or black and insoluble in water, called melassic acid, the other 
colourless and very soluble, named glucic acid. Alkalies and alkaline earths are said 
to lessen the rotatory power of sugar in relation to polarised light; but the sugar 
recovers its power when the alkali is saturated {fourn, de Pharm,, 4 es 4 r,, IV,, 

3i4)‘ 

*^The account above given of the action of acids and alkalies on cane-sc^r 
explains the way in which lime acts in the manufacture and refining of sugar. The 
acids naturally existing in the saccharine juice have the effect of converting the cane- 
sugar into uncrystallizable sugar, by which a loss of the former is sustained. The 
lime, by neutralizing these acids, prevents that result. An excess of lime, however, 
must be carefully avoided, as it injures the product of cane-sugar both in quantity 
and quality. The change in sugar which precedes fermentation, namely, the conver- 
sion of cane-sugar into the uncrystallizable kind, points to the necessity of operating 
on the juice before that process sets in; and hence the advantage of grinding canes 
immediately after they are cut, and boiling the juice with the least possible delay. 

Molasses is of two kinds, the West India and sugar-house. West India molas* 
ses is a black ropy liquid, of a peculiar odour, and sweet empyreumatic taste. When 
mixed with water and with the skimmings of the vessels used in the manufacture of 
sugar, it forms a liquor, which, when fermented and distilled, yields rww. Sugar-- 
house molasses has the same general appearance as the West India, but is thicker 
and has a different flavour. Its sp. gr. is about 1*4, and it contains about 75 per cent, 
of solid matter. Both kinds of molasses consist of uncrystallizable sugar, and more 
or less cane-sugar which has escaped separation in the process of manufacture or 
refining, and gummy and colouring matter. When the molasses from cane-sugar is 
treated with a boiling, concentrated solution of bichromate of potassium and boiled, 
a violent re-action tsdces place, and the liquid becomes green ; but if it be adulterated 
with only an eighth of starch-sugar molasses, the re-action is prevented, and the colour 
is not changed” {Dr, G, Reich) {United States Dispensatory), 

Tests for the Presence of Sugar. — "Neither an aqueous nor T^ts» 

an alcoholic solution of sugar, kept in large, well-closed and completely 03 
filled bottles, should deposit a sediment on prolonged standing (abs. of 
insoluble salts, foreign matters, ultramarine, Prussian blue, etc.). If a 
portion of about i gm. of sugar be dissolved in lo c.c. of boiling water, 
then mixed with 4 or 5 drops of test-solution of nitrate of silver and about 
2 c.c. of water of ammonia, and quickly heated until the liquid begins to 
boil, not more than a slight coloration, but no black precipitate, should 
appear in the liquid after standing at rest for five minutes (abs. of grape- 
sugar, and of more than a slight amount of inverted sugar).” “ Cane- 
sugar may be distinguished from grape-sugar by Trom men’s test, which 
consists in the use of sulphate of copper and caustic potassa. If a solution 
of cane-sugar be mixed with a solution of sulphate of copper, and potassa 
be added in excess, a deep blue liquid is obtained, which, on being heated. 
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lets fall, after a time, a little red powder. A solution of grape-sugar, 
similarly treated, yields, by heat, a copious greenish precipitate, which 
rapidly changes to scarlet, and eventually to dark red. Prof. Bottger 
finds that, when a liquid containing grape-sugar is boiled with carbonate 
of sodium and basic nitrate of bismuth, a gray coloration or blackening 
of reduced bismuth is produced. Cane-sugar, similarly treated, has no 
effect on the test. Dr. Donaldson’s test for sugar in the animal fluids is 
formed of 5 parts of carbonate of sodium, 5 of caustic potassa, 6 of bitar- 
trate of potassium, 4 of sulphate of copper and 32 of distilled water. A 
few drops of this solution being added to an animal fluid, and the mixture 
heated over a spirit-lamp, a yellowish green colour is developed, if sugar 
be present. J- Horsley’s test for sugar in diabetic urine is an alkaline 
solution of chromate of potassium, a few drops of which, boiled with the 
urincj will make it assume a deep sap-green colour. Mr. J. Nickles points 
out in the tetrachloride of carbon, obtained by decomposing carbon di- 
sulphide by chlorine and aqueous vapour, a new test for distinguishing 
glucose and cane-sugar. This test mixed with cane-sugar in a glass tube, 
kept for some time near ioo°C. (2i2®F.), causes a darkening of the sugar, 
gradually increasing till it becomes black. Glucose undergoes no such 
change” {Journ, de Pharm y 4 ser.y ilLy ug) {United States Dispen” 
satory)^ 
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Estimation op Sugar. 

** Cane-sugar does not precipitate the sub-oxide of copper from alka- 
line solutions of cupric tartrate, but it is very readily converted by boil- 
ing with dilute acid into invert-sugar, which does possess that property. 
Advantage is taken of this fact in what is generally called ' Fehling’s test ’ 
A solution is made by dissolving 86 grammes of tartaric acid in crystals 
with 104 grams, of caustic soda. To this is added 29 grammes of sul- 
phate of copper dissolved in water. The bulk is then made by additional 
water to i litre. This is Fehling’s solution, and in its application for 
the estimation of sugar it may be used either ‘ volumetrically ’ or ‘gravi- 
metrically,’ in either case, it is necessary, in the first place, to have a stand- 
ard. In the volumetric process, which is the easier, *625 gram, of pure 
cane-sugar is for this purpose boiled for ten minutes with about four 
^nces of water acidulated with 5 drops of concentrated sulphuric acid. 
The solution is then cooled, neutralised with solution of caustic soda, and 
made up to a bulk of 250 cubic centimetres. Twenty-five cubic centi- 
metres of the copper solution are then heated in a white glass flask to the 
boiling point, and the sugar solution is run off into it from a burette, care 
being taken not to add more than will reduce the whole of the copper. It 
will generally be found that 40 c.c. of the sugar solution, which correspond 
to gram, cane-sugar or *105 gram, glucose, will be required to reduce 
the copper or decolourise 25 c.c. of copper solution. If more or less 
than 40 C.C. are required, a corresponding difference will have to be 
madem the quantities of cane-sugar and glucose represented, respectively. 
1 his result is applied ^ in the examination of saccharine substances or 
solutions m the following way : If a known weight— say 8 grams. — of a 
liquid which contains glucose and cane-sugar be taken and made up to 
J 45 C.C. of this diluted solution are 

J u® *5 c.e. of Fehling’s solution, the per 

centage of glucose IS thus found 


250 X 100 x*l 
45x8 


s6*94per cent., the cane-sugar equivalent, or 7*30 per cent- 
srlucose. 
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It is then necessary to make a second experiment to find the total CHEMISTRY, 
amount of sugar present. A less weight than before— say 4 grams. — is Estimation, 
taken and boiled for four minutes with about 4 ounces of water and 5 c.c. 
of normal sulphuric acid to invert the cane-sugar. It is then neutralised 
with soda and made up as before to 250 c.c. at 60° F. (15*5° C ), and if 
it be then found that 50 c.c of this solution are necessary to reduce the 
copper in 25 c.c. of Fehling’s solution, the total sugar in the liquid, cal- 
culated as cane-sugar, is as follows : — 

— **12’5 j and 12*5 — 6*94=a5*56, the percentage of cane-sugar pre- 

sent” {Bell, Chemistry of Foods), 

It does no seem necessary to here detail the gravimetric method, but 
it may be said that the standard is the quantity of cuprous oxide precipi- 
tated by a given quantity of sugar-solution. A further chemical method 
of determining the quantity of sugar present in a solution is based on the 
production of alcohol from it as compared with the similar results with a 
standard. The quantity of alcohol formed , or the loss of carbonic acid 
being either or both of them resorted to for the determination of the sugar. 

The formula for the conversion of cane-sugar into invert-sugar as also that 
for the further reduction of the mixed glucose to alcohol and carbonic acid 
have been repeatedly given so that the reader should find no difficulty in 
applying this method. In working this system of analysis much labour is 
saved by using Gilpin’s tables. The most ready method and the one now 
very largely employed, however, is that based upon the behaviour of a pola- 
rised ray of light on being made to pass through a solution of sugar. The 
principle of this analysis has already been briefly explained, but it may be 
further exemplified by giving an example. " If a tube i decimetre long 
be filled with a solution of pure cane-sugar, containing i gram in every 
C.C. of fluid, it will rotate the plane of polarisation of 73*8 degrees to the 
right, and this is called the specific rotatory power of pure cane-sugar. 

Rotation is in proportion to the length of the tube, and the mass of sub- 
stance possessing the rotatory power, water being quite neutral. 

It follows, therefore, that if we take a solution, containing a decigram of 
pure cane-sugar in every cubic centimetre of fluid, the tube being the same 
length as before, we obtain a rotation of 7*38°. If we then take an impure 
cane-sugar, and make a solution such that it shall contain i decigram in 
every cubic centimetre of liquid, fill a tube, i decimetre in length, with 
such solution, and find the rotation to be 6*3^. We should, supposing no 
invert-sugar to be present, find the percentage of sugar by the following 
proportion: as 7*38 ; 6*3 :: 100: x. The rule for finding the specific 
rotation from the observed rotation is : Divide the observed rotation by the 
length of the tube, multiplied by the weight of sugar in each c c. of liquid, 

I gram, being the unit of weight, and i decimetre the unit of length. Thus, 
if a solution, containing 0*150 gram, of sugar in every c.c. of fluid, has an 
observed rotatory power of 16° in a tube 2 decimetres long, the specific 
rotatory power would be — 

2 X 0*150^^^ 

and if this were a cane-syrup, the percentage of sugar would be 73*8 : 

53*33 •* 100 lx. But raw sugars generally contain more or less invert- 
sugar ; and as glucose has a specific rotatory power of 56° to the right, 
w'hile IsBvulose, at a temperature of 57*2 F. (14° C.), rotates 106® to the 
left, the specific rotation of invert-sugar at 57*2® F. must consequently 
be— 

(,) 

2 
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to left. If therefore, at the temperature of 57-2° F. vie obtain a solution of 
sugar which produces a specific rotatory power of 67° and we find by 
Fell ling’s test that it contains 4 per cent, of invert-sugar, we have the data 
necessary for estimating the cane-sugar. Let a=the percentage of invert- 
sugar by Fehling’s test, h the specific rotatory po\\er of the sugar 
examined, and » the percentage of crystallized cane-sugar, 


(3) Then 100 5 + 25 a 
73*8 


In the trade the percentage of crystallizable sugar is not regarded as 
the sole criterion of value. The percentage corresponding to the angle, 
given by the mixed sugars, is, what is called by sugar merchants, the 
percentage of crystallized sugar; and the percentage of ash, as well as the 
appearance of the sugar, is taken into account along with this indication in 
fixing the price. It should also be remarked that beet*sugar contains very 
little invert-sugar, so little indeed that it is disregarded on the continent’’ 
(Belly Chemistry of Pood), 

It may be here added that a rough and ready mode of ascertaining the 
relative amounts of crystallizable sugar and molasses’ present in khar or rab 
— the raw material sold in India to the sugar manufacturer — was proposed 
bv Mr. J W. Laidlay in the Tfourn. Agru^Hort.Soc. of India, IV„ 147-151. 
This was based on the ascertained specific gravities of pure sugar and 
molasses. The former he accepted as having the sp gr. of rzzgg at 84® F. 
the latter 1*37. Mixtures of these two, he thought, could be ascertained by 
a set of scales and a small bottle to hold say 500 or i,oco grains of water. 
Having ascertained exactly the weight of the water contained in the bottle, 
he directed that the bottle should now be filled with khar and the contents 
thrown into the water. When dissolved the bottle should next be filled 
with the solution, “ when the weight of the solution divided by the weight 
of pure water which the phial will contain will give the specific gr vity.” 
The factor thus obtained was next to be used with the tables drawn up by 
him in the nearest figure to which would show the amount of crystallizable 
sugar and molasses present. This system, Mr. Laidlay affirmea, would be 
useful when more accurate chemical methods were not attainable. 
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HISTORY OF SUGAR. 

Vernacular Names for the Preparations of Sugar. — U. C, Dutt informs 
us that "twelve varieties of sugar-cane are mentioned by Sanskrit writers, 
but these cannot be all identified at present. The products or prepara- 
tions of the sugar-cane, as described by Sanskrit writers, are as follows : — 

1. Ikshu rasa, or sugar-cane juice. 

2. Fhdnita, or sugar-cane juice boiled down to one-fourth. It can be 
drawn out in threads. 

3. Guda, or sugar-cane juice boiled to a thick consistence, that is, 
treacle. 

4. Matsyandikd is sugar-cane juice boiled down to a solid consistence, 
but which still exudes a little fluid on draining. 

5. Khanda is treacle partially dried or candied into white sand-like 
grains. 

6. Sarkara, or white sugar. 

7. SiiopaU, or sugar-candy. 

8. Gaudi, or fermented liquor obtained from treacle. 

9. Sidhu, or fermented liquor obtained from sugar cane juice. 

The^ extent of the knowledge possessed by the early Sanskrit writers on 
the subject of sugar-cane is thus abundantly exemplified, and it will be 
seen that some of the above names have accompanied the diffusion of the 
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knowledg'e in this most important article of food pretty v^ell over the whole 
civilized world. On one point only would it have been desirable to have 
had more precise information, viz., the separate recognition of molasses 
and treacle which are not the equivalents of guda or gtir, but the liquid 
which drains from gui^ as it cools or is isolated from rdhu'^ the refiner. In 
other words, these sj^rups are the uncrystallizable sugar removed from the 
crystallized substance at two stages of its manufacture. This distinction 
has not been made, so far as the writer can discover, by any of the cla< 5 sic 
Indian writers 

For the vernacular and other names of the various forms of sugar and 
preparations therefrom, the reader might perhaps consult the chapter on 
Manufactures, p. 

Philological Evidence. — The persistency with which certain Sanskrit 
names appear and reappear in the various languages of India, argues for 
the knowledge in sugar having proceeded from a common centre. The 
AvBhickand is appaiently derived from the Sanskrit khanda (candied 
sugar). The Bengali gu*'a comes from the Sanskrit — a word which 
putt says is mentioned by Charaka and Susruta. The English candy 
is, in a like manner, derived frorn kand or khanda, and in both langua- 
gesit means the same thing, viz, sugar crystallized into large pieces. 
Fliickiger & Hanbury very properly point out that gura is an old classic 
name for Central Bengal, and they add ^‘whence is derived the word 
meaning raw sugar, a term for sugar universally employed in the 
Malayan Archipelago, where, on the other hand, they have their own 
names for the sugar-cane, although not for sugar.” It is significant 
that in the great Bengal sugar-producing district— Jessor— there are to 
this day towns with large sugar refineries that bear names highly sug- 
gestive of their chief industry, such as Khajura (which might be rendered 
the town of date-palms) and Magura (the tovin of gur) [Conf, with the 
detailed article below on the sugar manufactures and trade of Jessor, 
p. 270). So, in a like manner, a town near Broach, in Bombay, came to 
be known as Sakarpur on account of the good quality of sugar made there. 
Dutt views, howevc r, the fact of the early Sanskrit medical writers having 
described crystalline sugar, as proving that the manufactured article, at 
least, took its origin in Northern India and not in Gaura. Modern 
historic records would seem to confirm this view, since Bengal appears 
to have learned much from China, and pure white sugar is to this day 
known as chini. But the most striking name in the enumeration given 
above is perhaps the Sanskrit sarkara, which originally signified “grit” 
or “ gravel,” hence crystallized sugar. The root of the name khanda 
means to crush, and it may therefore be accepted that when first used, 
it denoted the expression of the cane-stems and not, as by modern usage, 
candied sugar. So also the Sanskrit name gvda indicated “ a mass’* or 
“ball,” and was applied to the thickening of the juice by boiling; in its 
purest meaning, therefore, it conveyed the idea of a sweet syrup rather 
than sugar. In later Sanskrit gula was used for raw or unrefined sugar, 
and guda became associated with superior qualities or with sweetmeats, 
thus \—Guda-irina, sugarcane : guda^piMa, a sweet-meat ; giida^misra, 
a sweetmeat-cake; guda sarkara, refined sugar; ganda, prepared from 
sugar or distilled, eg,, rum. Sarkara appears to have given origin not only 
to the Arabic, Persian, Greek, and Latin classic names, but to the extensive 
assortment of words in the modern languages of India and Europe which 
are very nearly the direct equivalents of the English word sugar. The 
qualifying additions to the Sanskrit root often met with, indicate for the 
most part the form or colour, and the country from which obtained or the 
plant which yielded the saccharine fluid. It is significant that this should 
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so uniformly be the case, for, had sugar been manufactured prior to this 
discovery of sugar cane, it seems probable that a greater number of specific 
names would have even now survived, in which little or no trace could 
have been found to Sanskrit roots. But that the Sanskrit classic authors 
could have been acquainted with the sugar-cane plant, as indigenous to 
their ancestral country, is quite as improbable as that they should have 
possessed definite information regarding the sugar-yielding palms. The 
Sanskrit medical works wereall written in India, and that, too, during the 
closing centuries of the classic epoch. 

Charaka wrote the oldest treatise extant on Hindu medicine, ap- 
parently in the Panjdb ; and at about the beginning of the Christian era. 
Susruta compiled in Benares the first great Hindu work on surgery, 
during the time of the early Muhammadan conquests. But it seems 
probable that both these writers derived their knowledge of medical science 
from the Greeks, and their value as original Indian observers is thereby 
greatly minimised. But even allowing for such imperfections it may safely 
be accepted that the glossary of vernacular names’^ in this work denotes an 
intimate knowledge with the various forms and preparations of sugar which 
is considerably more than 2,000 years old. In the references to sweet sub- 
stances scattered throughout the older Vedas, it is possible the allusion is 
more to honey and manna than to sugar. And this idea seems to have 
descended to about the middle ages, sugar being confused with honey. 
Even the Chinese first spoke of it as shi-mi or stone-honey. 

Between the very earliest Sanskrit works and the medical treatises, 
however, there are several sources of information that carry the Hindu 
knowledge in cane-sugar considerably further back than can perhaps be 
shown for any other country. To take but one example - the Imtituies 
of Manu : There are numerous passages that clearly deal with sugar and 
indeed mostly cane-sugar.^ Thus in Lecture VIlL, No 341, we read: 
** If a twice-born man, being on a journey, finds his provisions are ex- 
hausted and takes two sugar-canes or two roots from the field of another 
man, he ought not to pay a <ine.” The punishment, however, for the theft 
of gur 's laid down, as also that for stealing “ stuff to cause fermenta- 
tion.” The stealer of gifda would, we are told, be punished hereafter 
by becoming a vagguda (a species of bat). So again in Lecture X- 
mention is made of the crystalline form of sugar and of sweetmeats. 
The Institutes of Manu are older than the Sanskrit medical works, 
but unfortunately a difference of opinion prevails as to when they were 
framed Sir Williann dones assigned them to the period 1,250 to 500 
B.C., but so fabulous an antiquity is now universally rejected Burnell 
appears to have gone to the other extreme when he attributed them 
to the penod i to 500 A.D. The more generally accepted view is that 
they were begun two or three contunes before the advent of Christ, but 
that the first and twelfth lectures were not aided until considerably after 
£ safely accepted that the reference to a 

field of sugar-cane, in the passage quoted, is fully 2,000 years old. The 
picture of the weary traveller helping himself with impunity to sugar- 
cane from the wayside field has a reality and vividness about it that 
recalls the associations and scenes of modern India. The lesson of 
the degree of appropriation of a neighbour’s goods that would amount to 
punishable theft might have been taught by other examples. But the 
illustraticm justifies the inference that sugar-cane was as well understood 
that it was perhaps the one from which such 
petty thefts were likely to be made. It may thus be accepted that susrar- 
cane was very generally cultivated in India, during the time the Institutes 
were written. The author of that great work is believed to have been a 
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Panjdbi, who wrote in and for the Deccan. If, therefore, sugar-cane culti- HISTORY, 
vation originated in Bengal it would be necessary to allow at least i,ooo 
years for its perfection and diffusion to Northern and Western India. It 
is thus probable that sugar-cane has been cultivated in India for some 
thing like 3.000 years. 

But in this connection, it may be added, that the early European writers 
who speak of Indian sugar deal with it as a product of certain palms. 

For the most part they visited the Western and Southern coast, so that 
it is probably safe to assume sugar-cane cultivation did not take a very 
prominent place in the agriculture of India until almost modern times. 

Yule & Burnell, perhaps, gave to palm-sugar an undue prominence 
They wrote, “ It is possible indeed, and not improbable, that palm-sugar 
is a much older product than that of the cane.” The writer was for some 
time of that opinion, but unless guda meant originally date-palm jaggery 
there is no other Sanskrit nor any specific ancient vernacular name or 
names for palm-sugar. The evidence deducible from language will be 
seen to mostly favour an Indian origin for sugar-cane, if, indeed, its home 
might not be justifiably narrowed into the eastern division. One Indian 
author speaks of having found sugar-cane in a wild state. Plants were 
obtained by Dr. H. H. Spry in 1837 from Car-Nicobar and handed over 
to Dr. Wallich, The writer is not aware of any subsequent allusion to - 
this interesting collection, so that it cannot be said Dr. Wallich gave possJwywild 
any authority for the report that the samples were those of a truly wild India 
plant. On the contrary, neither Dr. Kurz nor Dr. Prain (who have bota- tonf.wiih 
nised in the Andaman and Nicobar Islands) make any mention of having 
seen sugar-cane in these islands except as a cultivated plant. Kurz, how- 76, So. * 
ever, specially alludes to Saccharum spontaneum as covering large tracts of 
the northern side of Car-Nicobar. This may, therefore, have been the wild 
sugar-cane alluded to by Dr. Spry. (Asiatic Soc Beng. four. 1876, p. 162.) 

DeCandolle seeks, however, to extend the area of sugar-cane eastward from 
India to Cochin-China. He observes, for example, that Loureiro’s allusion 
to it would support the belief that sugar-cane was possibly indigenous to 
Cochin-China. This botanical opinion DeCandolle regards as obtaining 
support from the fact that a Chinese author of the fourth centu^ speaks 
of it as a sweet bamboo which grows” in Cochin-China. DeCandolle, 
on the authority of Karl Ritter, further tries to strengthen that opinion by 
demonstrating that the vernacular names for it become diversified east 
and south of Bengal. Having first pointed out that forms of the Sanskrit 
names exist in Bengal, he adds : “ But in other languages, beyond the Indus, 
we find a singular variety of names, at least when they are not akin to that 
of the Aryans ; for instance : panchadara, in Telinga ; kyarfi in Burmese ; mia 
in the dialect of Cochin-China; kan axid tsche ox tchey in Chinese; and 
further south, among the Malays, tuhu or tahu for the plant and quia for 
the product.” It will, however, be observed that very nearly as striking a 
diversity exists in the vernacular names currently usra w'lthin India itself ; 
besides which the name given by DeCandolle as Telegu for the plant is 
mentioned by Ainslie and Roxburgh as that of a peculiar form of sugar. 

The word is probably derived from the circumstance that it denotes sugar 
refined W means of the aquatic weed (Hydrilla verticillata*) — the pancha^ 
of Ganjam. Seep. 311. 

Sir W. Elliot, who devoted much patient study to the Telegu names of 
plants, makes no mention of panchadara, nor does that name appear in 
Dr. Moodeen Sheriff’s enumeration of the synonymy of sugar and sugar- 

* In the piovinces rf India the following" plants are all used for this purpose: 

Hydrilla verticillata, Lagarosiphon Roxburghii and Vallisneria spiralis. 
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cane in Southern India. It may, therefore, be rejected as a word of minor 
importance, since in every district of India almost, special names exist for 
the forms of sugar locally manufactured. Such names are of necessity of 
less importance to those that have a generic significance —the direct syno- 
nyms of the English sugar cane or sugar. It has already been shown that 
the Malay name gula is very probably taken directly from the Sanskrit 
guda and the Bengal gura or guv. But may it not be the case also that 
the Burmese (or kyam), the Chinese kan che, and the Japanese ka7ts{a, 
are but survivals of the Sanskrit root khandi to cut or crush, from which 
comes khanda^ candied sugar. Dr. Montgomerie (Trans. Agrij^Horti* 
Soc, Ind., Xi j5) tells us that the Malay name tehu or leak means flexible, 
and that ^ iebu or rather tebu hahor denotes the white mealy incrustation 
upon the joints. They are names for cultivated forms, and being descriptive, 
are probably modern. He further tells us (p. 71) that the Natives recognise 
the purple or red cane as tubu malacca, thus pointing out Malacca as the 
place of origin,^ but that they think the three light-coloured varieties, vtjs., 
tubu leahi tuhd tilor (^egg-cane) and tubu kapur have been introduced 
1 ^ the Buggese traders from the eastern islands, in which case, he adds, 
they may be varieties of the Otaheite cane. An expert who reported on 
the samples furnished by Dr. Montgomerie to the Agri.-Horticultural 
Society had previously affirmed that they were forms of Otaheite cane. 

See^SS- 

. throughout India there are often, however, remarkable 

similarities in the names^ given to sugar-yielding plants. These may be 
nothing more than coincidences, but they are at least quite as striking as 
the dissimilarities occasionally noticeable in the names given in the lan- 
^ag^ and dialects of India for sugar-cane itself. Thus for example, while 
the Sanskrit has survived in Bengal as dk, and in Hindustan gener- 
rally as uk, the date-palm is in Tamil known as ichan or ishan. and the 
jaggery prepared from its juice ich-cha*vellam. In Telegu the date-palm 
IS known as tid and in Mala^ral as inite. But a more curious case may be 
mentioned in the very general name, throughout India, for Calotropis 
dkanda^B. plant which yields manna. It may also be 
added that it is noteworthy that some of the Sanskrit names, now restricted 
in their signification to the cultivated forms of cane or to the preparation of 
sugar, should reappear as the vernacular names of some of the wild species 
ot oaccnarum. Thus, for example, sar or sarhara is given to almost any 
species, and that, too, even amongst the aboriginal tribes, such as the 
i>antals. It is common also to find a combination of the two chief names 
such ^%sarkanda; 2Xidkanda itself is by no means infrequently given as the 
^ species.^ There is one singular point in connection 
with the Sanskrit names, that is never given to any form of 
Saccharam,^ Wild or cultivated. It is restricted in its meaning to the 
inspissated juice, or to sweetmeats. ° 

species, more specially S. anmdiaaceum 
amoiinfof the Telegu people) and S. spontaneum, yield a certain 

amount of sacchanM fluid, and, in consequence, boys in Bengal may be 
s^n Mtmg them. There are, indeed, many considerations that might be 
importance to the idea which would naturally be opposed 

hav^ten oriSf tn ^*'‘1 fo™s might 

^ .‘'’® sugarcane, the cultivation of 3,000 years havino- 

desfroyed its onginal specific characteristics. ^ 

-j howevM, prepared to place much faith in the value of 
L.n evidence by itself, but, m all fairness to the opinions that have 

fee product can 

there be shotvn a greater uniformity m the modern Indian names nor a 
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more extensive distribution for the Sanskrit ones, than is the case with 
sugar. Taking into consideration at the same time the fact that the 
classic literature of India furnishes a more ancient historic record of sugar- 
cane cultivation than has as yet been shown for any other country, there is 
little room for doubt but that the world is indebted to India, or at most 
to Southern Asia, for sugar-cane. Still further, it might be contended 
that the Indian methods of refining sugar, though primitive as compared 
with the modern European improvements, are purely indigenous and are 
conducted on the same principles as the more skilled systems now followed 
by the great sugar manufacturers and refiners. What might be char- 
acterised as the superior indigenous methods may have come to Bengal 
at the time the name chini was given to pure white sugar. But the 
Natives of India, even to the present day, prefer a dirty crudely refined 
sugar to the purer article. 

Botanical Evidence is by no means backward in lending confirma- 
tion to the idea of India having been the original home of the sugar-cane. 
The genus embraces some 8 or lo well recognisable species. These are all 
natives of the tropical and sub-tropical regions of the Old World. 
India possesses fully half the total number, and these too are, in many 
parts of the country, remarkably abundant. The suggestion, has already 
been made that, perhaps, one of these wild species may prove the 
ancestor of the cultivated stock. Be that as it may, confirmation of 
the opinion that, India is the home of the sugar-cane plant, may be seen 
in the abundance of wild species of Saccharum in the country, which 
philology and history agree in pointing out as the possible birth place of 
the sugar-cane industry. It has, moreover, been spoken of by certain 
writers as "wild ” in Car-Nicobar and as "spontaneous ” in Malabar. 

Historic Records.— Incidentally it has been remarked that the 
majority of the early European writers who speak of Indian sugar seem to 
be alluding to the jaggery of palm-juice. The word jaggery comes, how'- 
ever, from the Sanskrit sarkara, and in the part of India with which the early 
European travellers were most familiar (South India) palm-sugar is relatively, 
even at the present day, more important than in the other sugar-producing 
provinces. But the term jaggery is equally applicable to cane-juice, and 
there are many undoubted references both to palm and cane jaggery that 
carry the history of that substance back to the classic periods of Greece and 
Rome. The conquests of Alexander the Great seem to have facilitated 
and extended the knowledge of sugar. Eratosthenes (223 B.C.) speaks 
of the roots of a cane that were sweet to the taste both when eaten raw' 
and boiled. Lucan (A D. 65) refers to the sweet juice expressed from 
reeds. The Periplus of the Erytkrean Sea (A.D. 54-68)^ tells us that the 
"honey from canes,’' the of the early classic writers (Herodotus, 

Theophrastus, Seneca, Strabo, etc.) was exported from Barygaxa, in the 
Gulf of Cambay, to ports of the Red Sea opposite Aden. Unmistakeable 
reference is made to sugar-cane as cultivated on the shores of the Persian 
Gulf in the ninth century. The crusaders found it in Syria. One of the 
historians of that remarkable period (1108) says : "The crusaders found 
sweet-honeyed reeds in great quantity, in the meadow^s about Tripoli, 
which reeds were called sucraP Sanutus, who wrote of 1306, says that in 
the countries subject to the Sultan, sugar-cane was produced in large 
quantities, and that it was likewise carried to Cyprus, Rhodes, Sicily, and 
other places belonging to the Christians. Europe was thus indebted to the 
Saracens for the introduction of sugar-cane cultivation. Refined sugar is 
recorded by the Chamberlain of Scotland "to have sold then {1329) at 
about one ounce of standard silver by the pound.” Marco Polo gives us. 
in the thirteenth century, particulars regarding the sugar of Bengal, the art of 
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HISTORY. manufacturing' which had long' before been the object of an emissary to 
Bengal from the Chinese Emperor Taitsung (627-650). Dr. Smith tells us 
that m consequence of the information obtained thereby, sugar was desig- 
nated sha-fang, the name of the dynasty being combined with the radical 
for food. Ramusio gives a different account. Speaking of Fu-chau, he 
says, “The people knew not how to make fine sugar {zucchero); they only 
used to boil and skim the juice, which, when cold, left a black paste. But 
after they came under the Great Can some men of Babylonia’^ («.^, of 
Cairo) “ who happened to be at the court proceeded to this city and taught 
the people to refine sugar with the ashes of certain trees” {Yule 
Btirnell), In 1516 Barbosa wrote of “the sugar of palms, which they 
call Yagara.” Of cane-sugar (speaking very probably of Chittagong) 
he says that the people make “much and good white cane-sugar, but 
they do not know how to consolidate it and make loaves of it, so 
they wrap up the powder in certain wrappers of raw hide.” It would 
appear that the art of making loaf-sugar was discovered by a Venetian 
in the fifteenth century. J-agara is mentioned by Barros as an export in 
1553 the Maldives. Garcia de Orta described in 1563 the preparation 
of palm in Goa, Speaking of Cochin, Gsesar Frederlke, four 

years later, alluded to the gtagra then prepared from the cocoa-nut. 
Linschoten (1598) says, “ Of the aforesaid sura they likewise make sugar, 
which IS called jagra ; they seeth the water, and set it in the sun, whereof 
it becometh sugar, but it is little esteemed because it is of a browne colour^’ 
ip. 102)* May not the swra alluded to be sugar-cane? Yule & Burnelf 
quote the^ above passage regarding sura among an enumeration of refer- 
ences to jaggery— mostly palm-sugar. But in several other places Lins- 
choten deals with the subject of sugar. Thus (%n VoL /., 95) he says of 
Bengal the “sugar and other wares were to be had in abundance.” The 
much vexed question of the confusion between sugar and fdbdsMr, made 
by early writers, is exemplified by Linschoten. Thus he says, “ All along 
the coast of Malabar* there are many thicke rheeds, especially on the 
coast of Choramandel, which rheeds by the Indians are called mamhu^ and 
by the Portingales hamhu* These mamhus have a certain matter within 
them, which is (as it were) the pith, such as quilles have within them, 
which men take out when they make them pens to write : the Indians 
call It sacar^mambu, which is as much to say as sugar of bambu, and is a 
very medicinable thing, much esteemed and much sought for by the Ara- 
bians, Persians, and Moores that call it Tabaxur^ There can be no 
doubt from the above passage that Tahashtlr^ and not sugar, is indicated. 
Linschoten was, however, perfectly familiar with the sugar-cane proper. 
He gives, for example iy oh U*y 266)9 a detailed account of it in connection 
with the Canary Islands, and he says in another place : “ There are also 
over all India many sugar-canes in all places and in great numbers, but 
not much esteemed.” The sugar-cane of the Canary Islands was in his 
time regarded as the best. 

But that the Natives of India were thoroughly familiar with every fea- 
ture of the cane-sugar industry, at the very time Linschoten and certain 
other European travellers were publishing their observations and dwelling 
more fully on the subject of palm than cane-sugar, there cannot be two opi- 
nions. Barbosa^s account, abstracted briefly above, shows this to have been 
the case ; but fortunately we possess in the Ain-t-Akbarz so detailed a de- 
scription of the methods of cultivation, manufacture of all forms of sugar. 


* May the confusion of tabaskir with sugar have given origin to the report that 
sugar-cane was * spontaneous on the coast of Malabar ? Conf* toich p* 5, 
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and the distillation of spirits from it, as to place the subject beyond doubt. 
Abul FazI, the historian of the reign of the Emperor Akbar (A. D. 1590), 
says : " Sugar-cane, which the Persians call Naishakary is of various kinds ; 
one species is so tender and so full of juice, that a sparrow can make it 
flow by pecking it ; and it would break to pieces, if let fall. Sugar-cane 
is either soft or hard. The latter is used for the preparation of brown 
sugarcandy, common sugar, white candy, and refined sugar, and thus be- 
comes useful for all kinds of sweetmeats. It is cultivated as follows ; 
They put some healthy sugar-cane in a cool place, and sprinkle it daily 
with water. When the sun enters the sign of Aquarius, they cut off 
pieces, a cubit and upwards in length, put them into soft ground, and 
cover them up with earth. The harder the sugar-cane is, the deeper they 
put it. Constant irrigation is required. After seven or eight months it 
will come up.” The above extract will suffice to illustrate the fact that 
about the time Linschoten discussed the subject of sugar-cane in so ob- 
scure terms as to leave room for doubt as to whether he alluded to palm or 
sugar-cane jaggery, every detail of the cultivation and manufacture was 
fully known, at least in Upper India, and we have reason to believe that 
this was the case in Bengal also. 

The Spaniards carried the cultivation and manufacture of sugar-cane 
to the Canary Islands in the fifteenth century, but prior to that (1420) the 
Portuguese had conveyed it from Sicily to Madeira and to St. Thomas’ 
Island. In 1506 it was taken from the Canary Islands to San Domingo. 
The Dutch first established sugar works in Brazil in 1580, but on being 
expelled from that country by the Portuguese, they carried the art of sugar 
manufacture (1655) to the West Indies. Sugar was manufactured by the 
English in Barbadoes in 1643 and in Jamaica in 1664. A spirited com- 
petition soon took place between the British and the French and Portu- 
guese manufacturers. The British, by greatly improving and cheapening 
the manufacture, were able to undersell the Portuguese in Brazil. The 
trade was at that time free, but on the restoration of Charles II., im- 
portation into Great Britain was by various Acts, restricted to British 
subjects. By 1726 the French had so vastly improved their manufacture 
in San Domingo that they began to compete with the British in the supply 
of Europe, and a serious decline in the British imports from the West 
Indies accordingly took place. 

It will thus be seen that sugar production had spread from India to 
Europe, but more especially to the West Indies. The record of subsequent 
events recalls the similar migration, but return again of indigo. Towards 
the close of the eighteenth century civil disturbances in San Domingo ruined 
the French planters. A greatly increased demand arose in British West 
Indian sugar with a corresponding rise in the pnce. Raw West Indian 
sugar, of the worst description, then sold in Britain at nine-pence per ft, 
and a memorial was accordingly addressed by the public to the East 
India Company, to lower the price by bringing Indian sugar to Britain 
in competition with that of the West Indies. In Mllburn’s Oriental Com- 
merce the following passage occurs regarding this critical stage of the 
British sugar trade, a stage which may be viewed as the starting point 
of India’s foreign traffic in the article. "The East India Company, from 
these considerations, as well as from haidng been publicly called upon to 
lend their assistance towards effecting a reduction of the price of sug'ar, 
gave every encouragement to the importation of it from the East Indies ; 
and the vigorous efforts they made to relieve the public necessity, increased 
the cultivation of the sugar-cane in India to an amazing degree, and 
secured to the Bengal Provinces a participation in this important article of 
trade.” In 1792 the English Legislature, with the object of guarding 
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against a further rise in price, imposed restrictions on exportation. But this 
state of affairs did not last long. Apparently the exports from India had 
some time previously begun to tell powerfully, and an increased production 
in the West Indies had also been brought about. Accordingly, in 1807, a 
Committee of the House of Commons had actually to be appointed to con- 
sider the depressed stale of the West Indian trade. It was shown that an 
alarming fall in the price of sugar had taken place (since 1799), and it was 
anticipated that unless some “efficient remedy*’ was early thought of, 
ruin to the West Indian planters would rapidly supervene. Various 
measures were considered, but none apparently put into force. The sugar 
trade and the West Indian interest were left to shift for themselves and be 
adjusted by natural causes. Among the suggestions offered by the Com- 
mittee it was proposed to increase the consumption of sugar by intro- 
ducing its use into distilleries. The imposition of a heavy duty on the 
Indian sugar had not the desired effect Indian sugar had to pay an 
import duty in 1792 of £37-16-3'^. per cent, while the West Indian sugar 
paid only £0-15-5 per cwt Far from contemplating the removal of the 
entire duty on West Indian sugar, however, the Committee deplored its 
threatened loss, though they heartily sympathised with the West Indian 
planters in the ruin which then seemed about to overtake them. The Com- 
mittee thus recommended no practicable cure for the distressing problem 
they w'ere convened to solve. The duty on West Indian sugar amounted in 
1807 to £3,000,000 and the return export trade was valued at £6,000,000. 
The Committee could not, they seemed to think, recommend the sacrifice of 
so important an item of the English revenue. Popular feeling was strong 
in England against sugar maniuactured by slaves. Preference was givew 
to the inferior article from India, because it was made by freemen. The 
position was a critical one, but greater dangers were foreseen than those 
connected with sugar. 

Turning now to the more immediate history of the Indian sugar trade, 
it maybe said that its progress, no more than that of the West Indies, was 
devoid of fluctuations. Indeed, in 1776 the merchants of Calcutta memo- 
rialized the Government on the decline of trade and the consequent losses 
that had been sustained. “ Even so late, the memorial explained, as the 
period immediately preceding the capture of Calcutta, in 1 756, the annual 
exportation was about 50,000 maunds, which yielded a profit of about 50 
per cent., and the returns for which were generally in specie 5 so that in the 
20 years immediately preceding the capture, it may be estimated that 
there flawed into^ Bengal for this article no less than R6o,oo,ooo, which 
was all clear gain to the country, and of the most eligible kind, the 
production of the ground, manufactured by the Natives. And this flow 
was regular, always feeding, but never overcharging the circulation. 
During the past 20 years the price of sugar has been gradually increasing, 
and the exportation and growth diminishing in the same projjortion, so 
that the price is now 50 per cent, more than it was before that period. The 
charge of transportation is also greater ; and the price at foreign markets 
not having risen in the same proportion, the export is so trifling and casual, 
that the sugar-trade of Bengal is, in fact, annihilated. It may be even 
doubted if Bengal produces enough for its own consumption, since there is 
annually an importation from Benares, and of candied sugar from China, 
the amount of which will be found equal to that of the trifling export which 
yet continues.*’ 

“Supposing the recovery of the trade to be an object deserving attention, 
we submit to your consideration whether it be attainable by any other 
means than by encouraging Europeans, distinguished by their property, 
situation, and credit from ordinary adventurers, to undertake the cultiva-* 
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tion and manufacture of sugar after the method practised in the West 
Indies, by grants of unoccupied lands and other reasonable privileges. We 
admit that much will depend on the conduct of the first undertakers; 
but with proper management on their part, and a reasonable support from 
Government, we think success would be infallible, and that in a few years 
the Natives would follow the new method, which would thence soon become 
general throughout the country, as the Italian mode of winding raw silk lately 
introduced, now is ” {Ea$t India Sugar ^ Papers respecting the Culture 
and Manufacture^ etc.^ 1822, pp. 12-16). It may be remarked that this 
same proposal has been made on more occasions than one. Indeed, it will 
be seen, from the pages below, that the self-same suggestion has been 
offered by a London mercantile firm, and that it is at the present moment 
before Government for consideration. What was the result of the Calcutta 
merchants’ effort to establish European sugar cultivation and manufacture 
in 1776? The Governor- General, we are told, readily complied with the 
request preferred, and “a grant of land was accordingly allotted, in which 
a sugar plantation was afterwards set on foot, but after repeated experi- 
ments upon the soil, it was found so universally infested with white ants, 
that the Society were obliged to drop their scheme.’’ Before abandoning 
the effort, however, they gave up cultivation and endeavoured to manufac- 
ture^ sugar from the cane they could purchase from the neighbouring 
Native growers, and “they produced both refined sugar and rum; thus 
evidencing the practicability of their plan, though that mode of producing 
sugar, with other circumstances, made it inconvenient for them to persevere 
in it.” But the Society (or Company as we should now call it) that tried 
and failed to introduce into Bengal the sugar industry on the plan of the 
West Indian plantations made certain important discoveries. They found 
that sugar-cane was the worst of all crops to put on newly cultivated land, 
because of the fact that w'hite ants were very much more severe a plague 
than on old cultivations. It was, at the period here alluded to, believed by 
the refiners of Europe that Indian sugar-cane contained too little crystal- 
lizable sugar to be of any value for the market by the refiner. The ex- 
periments performed by the first Indian Sugar Company demonstrated 
what has been confirmed over and over again since, that certain soils or 
certain cultivated races of the sugar-cane, grown in India, were quite as 
rich in crystallizable sugar as the West Indian forms. 

Little progress seems to have been made in the Bengal sugar trade 
down to 1790 ; but in that year the duty which had hitherto been levied on 
the coastwise exports of Bengal to other parts of India was cancelled. It 
was thought that by doing so Bengal might be able to compete with China, 
Manilla, Batavia, etc., in the Bombay market. The Mahrattas are spoken 
of, in the records of the trade, towards the close of the eighteenth century, 
as great consumers of sugar. Bombay was recognised as the province in 
which cotton should be encouraged, and Bengal that for sugar. The inter- 
change of these commodities was accordingly viewed as the natural course 
of trade between these provinces [Papers on Culture and Manufacture 
of Sugar in British India, 1822), Mr. Bebb’s very enlightened action, 
therefore, in removing the sugar duty had an immediate effect. Cultiva- 
tion of sugar-cane was greatly extended, through the profitable export 
market thus opened up within India itself, and once started, the popular 
turn in favour of Bengal extended. Exports w^ere made to Flanders, 
America, and some other countries. At this period, also, the East India 
Company had recieved the memorial from the British public (above alluded 
to), and the prosperous state of the Bengal and North-West cultivation 
enabled the Company to assure the English Government, that if the heavy 
import duty, which they held had, by accident more than intention, been 
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imposed on Indian sugar, were withdrawn and India placed on the same 
footing with the West Indies, they could " permanently supply a consider- 
able quantity of sugar for the relief of Great Britain.’^ But their request 
was not granted, and the high duty continued to be charged on Indian 
sugar until 1836. The cheaper rate, however, at which sugar could be 
produced in India as compared with the West Indies, enabled the Com- 
pany to compete in the European market in spite of the heavy import duty 
their sugar had to bear. But a more remarkable feature soon became 
manifest. It paid foreign traders to purchase the Bengal sugar and to 
ship it to the European market, in competition with the West Indian re- 
exports from Great Britain to the Continent. Sugar was also conveyed 
from Bengal to America, and even to the West Indies, to be consigned 
to Europe as colonial sugar, and was thus admitted 
into England itself on payment of the lower import duty. It will thus be 
seen that the West Indian sugar received for many years a distinct bounty 
at the expense of India. As might naturally have been anticipated, the 
^tion of the British Government very seriously retarded, indeed curtailed, 
the Indian trade in sugar-cane. It is not to be wondered at, therefore, that 
many writers spoke, at the beginning of the present century, of Its being 
completely ruined. Thus, for example, Captain Thomas Williamson (in 
his IndtcL Vade Mecumy 1810) says : ^'Although the sugar-cane is sup- 
posed by many to be indigenous in India, yet it has only been, within the 
last 50 years, that it has been cultivated to any great extent . . • Strange 
tosay.tl^^ only sugar-candy used until that time'^ (20 years before the 
date of ms book) “was received from China; latterly, however, many 
gentlemen have speculated deeply in the manufacture. We now see 
sugar-candy of the finest quality manufactured in various places of Bengal, 
and 1 believe it is at least admitted that the raw sugars from that quarter 
are eminently good.” ^ 

But the East India Company could not have been expected to long 
remain silent The Court of Directors accordingly published in iMarch 
1822 a voluminous and comprehensive report on the whole question. From 
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The Company's share in the export traffic in sugar from India must^ 
therefore, have been very small ; and, indeed, during the period covered by 
the above tables, they are further shown to have imported an average 
of 720,000 cwt., from which they sustained a loss of ^12,10'], 

Incidentally mention has been made of the opposition which arose in 
England to the consumption of slave labour sugar, as also to the heavy 
import dut\ levied by Britain on Indian and certain other sugars. The 
effects of the controversy which then raged, and of the strong prejudices 
that arose in connection with free and slave-made sugar may, in fact, be 
said to have governed to a large extent the ultimate development of the 
markets which have since become the world’s chief sources of supply. 
When slavery was in time abolished in British colonies, many West 
Indian planters sold their possessions and removed to India. They 
were not long, however, in discovering, to their utter ruin, that there existed 
in India other circumstances opposed to sugar planting on the European 
pattern, and circumstances, too, that were, if anything, more inimical to 
success than the prohibitive import duty which, prior to 1836, had been 
imposed by Great Britain. At one time that duty was alone regarded as 
the obstacle that existed in the path of a future great trade. When, 
therefore, it had been removed, and later on slavery prohibited, it was but 
natural that some West Indian planters should have turned their attention 
to India as a hopeful field of future enterprise. At the same time the 
duty on foreign sugars, not manufactured by slave labour, was also 
lowered, though it was preserved on the sugars of all slave countries with 
which Britain did not chance to have commercial treaties. There were 
many considerations doubtless which actuated the Government of the time 
to resist the equalization of duty, claimed by the East India Company, and 
to attempt a protective policy in favour of colonial non-slave made sugar. 
For a time the measures adopted were popular, but when the effects of the 
emancipation of the slaves reduced the average annna! sugar supply by 
one-half, and thus doubled the cost of the article, British philanthropy 
gave place to more rational considerations. Many writers of that period 
were then found willing to openly condemn the popular opinions, and 
they had little difficulty in showing the weakness of the national policy. 
They demonstrated conclusively that annually large quantities of British 
produce were exported to Cuba and Brazil, but that the sugar of these 
countries (the principal article they could return to England) being ex- 
cluded, could not be brought to British ports. It was accordingly conveyed 
to Continental ports, sold, and the produce of slave labour converted into 
wool flax, silk, and other goods which could be freely admitted into 
England. The support thus given to slavery would have been the same 
had the sugar, purchased by English goods, been thrown into the sea. 
The scarcity of sugar that arose raised the price of that all-important 
article, until it could be clearly shown that Britain had lost in its -sugar 
purchases ^^3,440,000 in one year, or £io,2,2T,i2S in three years. ^ Accord- 
ingly, in 1846, the duty on all sugars, whether foreign or British, was 
equalized, and, as will be found in another chapter, it was in time entirely 
removed. 

But a more serious difficulty was destined soon to oppose itself to the 
growth of an Indian foreign sugar trade— a difficulty that may be said to 
have paralized the sugar-cane trade of the world. In 1747 Andreas 
Sigismund Marggraf, Director of the Physical Classes in the Academy 
of Science in Berlin, discovered the existence of common sugar in beet- 
root. and in many other such fleshy roots. No use was, however, made 
of this discovery until Marggraf s pupil and successor, Franz^ Carl 
Achard, established a factory in Silesia in 1801. Through the policy of 
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Napoleon I. this new industry was, however, for a time ruined in Germany, 
but was able to struggle along in France, and in 1830 it had become 
firmly established. By 1840 it had grown to a national enterprise, espe- 
cially in Germany, and has since controlled the sugar market of the world. 
The influences of this new manufacture have been all-powerful and wide- 
spread, bringing ruin or expensive reforms into the utmost corners of the 
sugar-cane producing area, India has, perhaps, felt the effects of this 
revolution fully as much as any other sugar-cane-producing country. It 
would be impossible or nearly so to expect the time-honoured systems of 
production and manufacture of crude sugar fthe article which in India or 
when exported, is refined into superior sugars) to change in obedience to 
foreign necessities. The apparatus necessary for direct manufacture is 
beyond the means of the ordinary Indian sugar-producer. It was, therefore, 
only what might have been anticipated that, instead of attempting to com- 
pete, the industry of refining or of preparing the article required by the 
foreign refiners, should have declined, and the demand for crystallized 
sugars been allowed to be more and more supplied by imported sugars. 
Many of the modern methods, discovered in connection with the development 
of beet sugar trade, or which have been brought out in the keen competition 
which has arisen between cane and beet sugars, have been taken up by the 
wealthy sugar planters of the colonies, and hence, as remarked, these cane- 
sugar producers have, in some respects, felt the struggle that has recently 
taken place less severely than has been experienced in India. Still sugar 
cultivation has by no means declined. The trade has been almost revolu- 
tionized, but the price and supply of the crude substance used by the 
people of^ this country is more satisfactory than ever it has been. The 
consumption of crude sugar has greatly increased, as the exports of Indian 
refined sugar have declined, just as the imports of superior sugars have 
increased \\ith the decline of the local refiner’s trade. The Indian people 
do now and always ha.ve preferred a crude raw sugar or even molasses 
to a refined or CTystallized article, and the sugar they thus use can be 
produced at a price which not even beet has as yet been able to approach. 
It will thus be seen that it by no means follows that, because the foreign 
exports of India have for some years past shown a serious decline, that 
sugar production is ruined, nor that the people are eating less sugar. On 
the contrary, it seems probable that the beet sugar trade and direct cane- 
sugar manufacture have lowered the value of the article formerly prepared 
^ the refiner, and thus cheapened the crude sugar used by the people. 
The derangement that has taken place within the past few years may be 
demonstrated by the figures of the foreign trade since 1874 
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Cwt. 

550,284 

988,429 

1,842,217 

2^743.491 

Cwt. 

576,817 

1,106,557 

i>058,3ii 

824,741 


T^ese figures exhibit the trade in refined or crystallized sugar only : 
unrenn^ sugar during the period dealt with was imported in such small 
quantities as to be ummportant It will thus be seen that India imported 
last y^r three cwt for every cwt exported, whereas formerly it used to 
export more than it imported. 



Products of India. 


41 


Varieties and Races — Mauritius. {G. Watt) 


SACCHARUM J 
Sugar. 


For further particulars carrying this brief historic sketch to more de- 
tailed modern commercial returns, the reader should consult the chapters 
below on Cultivation op Sugar in India,” “Bounties paid to, 

AND Duties levied on, Sugar,” and “The Indian Trade in Sugar.” 

CULTIVATION OF THE SUGAR-CANE IN INDIA. 

VARIETIES OR RACES OF SUGAR-CANE GROWN IN INDIA. VARIBTIES. 


A.Introduced Ca nes. 

The reader will find repeated reference to this subject in the some- 
what voluminous senes of passages quoted below, from the district 
gezetteers and manuals. But so very elaborate, and, in some crises, conflict- 
ing, are the statements which have been published on this subject, that 
the writer has found it the preferable course to allow the local authorities 
to very largely speak for themselves, instead of his attempting tojsummar- 
ise the opinions that have been advanced, the more so, since, for the 
present, he is debarred from a personal investigation of the forms of cane 
met with in India. It may be here also explained that the present chapter 
is not intended to be an essay on all the forms of cane recognised by 
planters in other parts of the world. It has been conceived by the author 
that one of the possible directions of improvement is the more careful 
cultivation of the better canes actually in India. To secure particulars of 
these canes has, therefore, been the object with which this chapter has been 
compiled. In his Sugay Planter's Companion Mr. L. Wray furnished a 
brief sketch of the better qualities of introduced canes, but seems, when he 
wrote that essay, to have been strangely prejudiced against the Indian 
local forms, as he scarcely makes mention of them. In his later publi- 
cation — The Practical Sugar Planter — he, however, has something to 
say of the native canes, more especially of the large red Assam form. 
The earliest Indian systematic classification of the introduced canes is, 
perhaps, that given by Mr, Joseph D’Cruz, the Agri.-Horticultural 
Society’s Head Gardener. His paper appeared in Vol, VI. (1848) of the 
Society’s Journal i it gives a brief statement of his experience in cultivat- 
ing the various introduced canes. Like Mr. Wray, however, he also 
practically^ ignores the indigenous forms; but several subsequent writers, 
while ^ adding certain particulars on the subject of the introduced canes, 
occasionally allude to the native kinds. It may be said that the writer is 
unable to relegate to a definite standard of classification the particulars 
given by the early writers regarding Mauritius, Otaheite, Bourbon, and 
Java canes, and he has, accordingly, given the facts here collated under the 
names used by the authors consulted. The following brief review may 
be accepted as conveying the chief facts" which have been published by 
the Agri -Horticultural Society and by Roxburgh, Buchanan-Hamilton, 
Wray, and other Indian authors. 

I.-MAUSITIUS (OFTEN CALLED OTAHEITE). 

References.— Soc, Ind.:^Trans., I!/,} 42-4? {iniroducHon into 
Bombay in iSs7) ; 55‘"56 {grown in the Deccan and causing consider^ 
able interest) / {introduced throughout Saugor and Nerhudda) {Froc,) 
2g, 66, & 72\; IV , 187 {promises to confer a considerable benefit on the 
Agriculture and Commerce of the Bombay Presidency); V., i86 {Proc,, 
iSg;) 38, 5d {Gold medal of Society awarded to Major Sleeman for 
sealous exertions in bringing the Mauritius sugar-cane to this country, 
and ultimately successfully establishing the permanent culti'vaiion of 
that cane on the hanks of the Nerhudda?^) ;Proc., 70 {Formation of Sugar- 
cane Nurs&ry) ; VI. ^ Proc , 25, $4. gs; VII., g4 ; fournal {Old Series), II., 
Sel., go, 28g-2gi ; IV,, SeU, 28g ; {Troops at Poona provided with sugar), 
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143 ; VI,, 56 {cultivated in Col. Sleeman^s plantation at Jabalpur. 
1838) VIII. {Proc . t 8 s 3 ), 166 {Cultivation at Bogra by ‘ 7 . Payter) ; IX., 
{Proc., 1854)9 6 r {Cultivated in Society! s Garden) , X , {Proc., 1858), 87 
( Cultivated in Society's Garden) y New Series, Jour., IV., 48 : V., 240 • 
VI., 99 ‘ 

Mr. D’Oruz remarks that this cane was introduced into the Society's 
garden from Col. S lee man’s plantation at Jubbul pur in February 1838. 
He remarks that it had previously been obtained from Bombay, but that 
the stock had disappeared. It excels the red Bombay cane, both in size 
and quality, yields one rattoon crop, and sometimes two, on rich soils; but 
high moulding is necessary as the roots get considerably above ground. 
A rattoon crop, Mr. D’Cruz, however, points out, should* be little suited 
for the mill, seeing that it becomes hard, close-jointed, and full of lateral 
shoots. It also gives much less juice than the first year’s plant As 
grown in the Society’s garden, Mr. D’Cruz tells us, it averaged 9 to 10 
feet in length and from six to seven inches in circumference. Of so-called 
Mauritius cane the early Indian records of the introduction of foreign 
canes point to Western India as the province where the greatest progress 
was made. The importance placed on the subject may be gathered from 
the following extract from an official letter addressed to the Secretary, 
Agri -Horticultural Society, India, by Mr. Thomas Williamson, Revenue 
Commissioner, dated the ist April 1836 

In the Deccan it is now grown to a considerable extent ; great attention has 
been bestowed on its culture by Mr. Sundt, at his estate near Poona. Government^ 
have made several extensive purchases of canes from him ; they have been distributed 
for cuttings in the Ahraednuggur and Poona districts, in several jparts of which the 
cane now flourishes. At a village near which I was encampecf a few days ago 
seven bighas were cultivated by one individual, and the specimens he brought me of 
the produce looked very good. They were about three times the size of the common 
cane. Several respectable patels have, during my present tour, expressed a wish to 
have cuttings, and I have taken m^isures to supply them. 

“The superiority of this cane may now be considered as permanently established. 
In the Surat districts, I understand, its cultivation has been extended a good deal during 
last year, and I expect it will be further extended in the present season. From the 
cultivators in two purghannahs alone Government lately purchased upwards of 5,000 
canes, which have been distributed gratis among the people. ’ 

“ In the Southern Concan the cane finds a congenial soil, and the Acting Collector 
gives a very gratifying account of its rising estimation among the ryots, fle reports 
‘ I am happy to be enabled to state that there is every reasonable prospect of the exten- 
sion of the Mauritius sugar-cane throughout the Concan.’ He mentions one instance 
in which 10,000 canes had produced 2 khundies and 18 maunds of ‘gur;’ and he says 
the result of the experiment 'so satisfied the growers and their tenants, that the cane 
immediately rose in general estimation.’ It seems, indeed, to have now excited interest 
in all parts of the Rutnagherry Collectorate. 'Already’ remarks the Acting Col- 
lector ' seed cane has been bespoken from the stock now growing by the sun-ound- 
ing cultivators in the vicinity j and individuals at a distance have expressed their 
willingness to plant it. It \^1 be satisfactory to the worthy proprietor of Powev* 
to know that extensive benefits this exotic promises to diffuse over the whole country 
are to be traced to some plants obtained from that estate. ’ ^ 

“Next to Framjee Cowasjee, Esq , the persons who deserve most credit for 
this improvement, are Mr. Sundt and Hurrybhaf Omerashankur, Mamlatdar 
of the Chowrassee Pergunna in Guzerat, and I would venture to propose that the 
Society present them with a medal, or some other small token of its aoorobation” 
{Jransachms, Agri. Horti. Soc., Ind., Vol. III., $5), 

Captain (afterwards Colonel) Sleeman may be said to have been the 
most energetic experimenter in the field of the introduction of foreign canes 
into Western India. For his labours he obtained the Agri. -Horticultural 
Society’s gold medal, and he subsequently seems to have established a 


# In another chapter of this article it will be learned that the Powey Estate, in 
1792, belonged to Dr. H, Scott, who, along with two other enterprising European 
gentlemen, founded it in that year. 
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sugar-cane plantation at Jabalpur. Speaking of the introduction into 
the Saugor and Nerbudda Territory of what is probably the same plant 
as above designated Mauritius cane, he wrote in 1835 • — 

** The results have been the proof by successful experiments that sugar of excel- 
lent quality can be made in the Valley of the Nerbudda, a thing never believed by 
the people before this plantation was established. The sugar made by the aid of men 
from the sugar districts in Oudh bore the same price in the bazars as that brought 
from Mirzapore.* 

That the sugar made from the Otaheite cane is rather better in quality than 
that made from the small straw-coloured cane of the country ; and very far superior 
to that made from the large purple cane. 

“ The cane, after eight years’ planting, was, last season, as fine in its beautiful 
straw colour, in its size, the quality of its juice, as when gathered for me in the 
Mauritius by the present Secretary to the Government of that Colony, Captain Dick, 
in 1827. The plants I brought with me were deposited in the Botanical Gardens in 
Calcutta in March 1827, and in the following cold season I was supplied, at Jubbul- 
pore, with cuttings from these plants. These canes, now sent into the bazar as they are 
cut and sold as a fruit, fetch about four times as much as the largest cane ot the 
country, being much longer, and the j‘uice much finer. 

“ In planting, I have adhered to the practice which prevailed in the Mauritius, and 
which will, I think, be everywhere found good. This practice was described by me in 
one of the Calcutta Magazines of 1827, and does not, I presume, differ much from that 
of the West Indies** {^Transactions of the Agri. and Horti. Soc. of Ind,, Vol. III., 
p. 75 ). 

The reader will discover the present position of the so-called Mauritius 
and of the other foreign canes of Western India, by consulting the 
passages quoted below from the Bombay Gazetteers. It may also be 
remarked that the paragraphs which follow, on Otaheite cane, should 
be consulted. It will there be seen that Dr. Thomson maintained that 
the so-called Mauritius cane of Indian writers is in reality the yellow- violet 
of Java, which, having been grown in Mauritius, took the name of that 
island, with it to the countries to which it was subsequently conveyed. 
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II.-OTAHEITE-THE YELLOViT AND STRAW-COLOURED. 

References. — Agri.-Hort. Soc.Ind. — Trans. ^1 J. , App. 57 

{Introduction into Oudh)f 72-74, g7 {supplied to Saharanpur), if 2 ; IV., 
iS4-igo {Bombay Government asks Bengal for a supply); {Sleeman sent 
it to Meerut, Bhopal, and Kosah) ; V., 18,36,66; {Introduction into Azim- 
ghur) ; {Proposal to send small vessel to the Island of Otaheite for a 
supply of canes), 204-210 ; {Proc.) 2-4, 12, 37-38, 46, 50-54/ {Premium 
offered for its cultivation in Bengal)/ 59-6 r, 86-go, g8 {cane sold at 
Lucknovo in 1837 cct Rio per lOo) ; 104, 121/ VI., 56-58, go-gs, 137 {In- 
troduction into Tenasserim from Botanic Gardens, Calcutta) / 242, 24g 
{successfully introduced into Dhera Dhtin, 1838 ) , VII,, loi-rog, 130- 
134 {cultivated in Amherst in 1839) / {Proc.) 22, 38-3g 78 [grown in 
Azimghur) / 116 {grown at Saugar) , 127 {grown at Secundra near 
Agra) / VIII. {culture of it at Tipperak), 8g / 455 {grown in Dacca in 
1840) / Journal {Old Series), I., 257 {Dr. Thomson regards yellow 
Otaheite as wrongly named; it is, in his opinion, yellow Batavian cane) / 
II. {Proc.) 260 / III. 87, 22g-23o {grown for past five or six years in 
Tavoy, 1844) / {Proc.) 75, {grown at Cuttack) / i7g {taken up hyrayafsof 
Dacca, in 1844)7 ^V., {Sel.), 28/ {Proc.), xcn. / IV. {Self), 32/ 
{Proc.), xl. / VI. {Proc.), Ixxxv., Ixxxix. / VIII. {Proc., 18 $3), 185 {Flow- 
ering of cane at Gowhatii in Assam)/ IX. {Proc.'i, xiii., Ixi. / X. 
{Proc., 1858), 87 / etc., etc., etc. 

It is, perhaps, unnecessary to refer the reader to the long list of modern 
authors who deal with the subject of Otaheite cane. The above will serve 
the purpose of demonstrating how thoroughly the effort to acclimatize the 

* Mirzapore for many years figured prominently in the efforts made to establish 
sugar-cane as a European industry. The Honourable the East India Company had a 
plantation and factory there as also a rum distillery. Mr. R. Garden was Superin- 
tendent. Conf. with p. 53, 
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cane, generally recognised by the name, was prosecuted in India. That 
many recent, and, more especially, scientific writers should now question the 
possibility of any such cane being reco|fnisable from the countless series of 
cultivated races which have been specialized, is a matter of less import- 
ance than that canes of the class to which the Otaheite of the early writers 
belongs have been fairly tried and proved valueless in India. The reader 
will find the subject spasmodically brought before the public in the reports 
of experimental farms and in the technical press that caters for the agri- 
cultural and planting interests. It may, however, serve a useful purpose 
to review very briefly the chief peculiarities of the cane as brought to 
light on its introduction into India, as also the fate that overtook the effort 
to acclimatize it in this country. 

Mr. Wray speaks apparently of this cane taken conjointly with the 
Mauritius. He says : “ This variety of Cane and the Yellow Otaheite are 
so much alike in all respects, and have become so intermixed on West 
Indian plantations, that it is a matter of some difficulty to distinguish 
between them r the Bourbon, however, greatly predominates Of Otaheite 
Cane, there are two varieties which I am acquainted with ; these comprise 
the yellow, or straw-coloured, and the striped. This latter, which has 
broad, purple stripes, is a little inferior in size to the former. In appear- 
ance it IS very similar to the Ribbon Cane of Batavia, the difference being, 
in its greater size and the colour of its stripes, which in the Batavian are 
of a blood-red, on a transparent straw-coloured ground.” “ When 
Captain Cook first visited the Island of Otaheite, he found these canes 
growing in the greatest abundance and luxuriance; but, whether they 
really are indigenous or not I leave to be argued elsewhere. From 
Otaheite they were taken to the West India Islands.” Discussing the 
produce of sugar from these canes, Mr. Wray says 2| tons per acre or 
even 3 tons are commonly obtained in Jamaica ; but, he adds, the general 
calculation is 2 tons of plant canes, that is, canes of first year’s growth. 
He accordingly affirms that an estate of 200 acres in cane would very 
probably run thus ; — 

, Tons. 

50 acres plant canes =* 100 

50 do. 1st Ratoons = 50 

50 do. 2nd do. = 

50 do. 3rd do. = 


30 

20 


300 acres total crop 


Concluding his notice he says : '' These canes require a generous soil, 
careful fencing, and attentive management. Many soils which agree with 
other varieties, are unfit for their proper development, whilst, it is generally 
remarked, that they are more sensible of the injuries committed by the 
frespassing of cattle, etc., during their early growth, than other descriptions. 
The foliage of the Bourbon and Yellow Otaheite is of a pale green, leaves 
broad and drooping much, and on arriving at maturity frequently arrows” 
or flowers, especially on estates having a sea aspect. This renders it, 
when in extensive fields, exceedingly ornamental and graceful in appear- 
ance. ^ The stnped cane is darker in the colour of its leaves, and with less 
droop “The Bourbon and Otaheite have been introduced many years 
into India, but, from some strange cause, they are held in great disrepute. 
Many persons I am acquainted with, after having for some time cultivated 
them largely, have reverted to the native canes in despair.” “ They did 
well for a time, but a dry season came and they were literally eaten out of 
the soil and destroyed by white ants.” Mr. Wray says that though he 
round nis Otaheite to suffor from that pest it was not worse than the 
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ordinary native forms grown side by side. It will be seen by a comparison 
of the above passages with the descriptions given by Mr. Wray, a few 
>ears later (m his Practical Sugar Planter) that he must have seen 
cause to materially alter his views. In that work he repudiates any 
distinction between the Bourbon and the Otaheite. H e accordingly speaks 
of these canes collectively, under the latter name, and remarks that there 
are two forms “the yellow or straw-coloured and the purple-striped or 
ribbon cane,” But, if this be so, then it may fairly well be asked — ‘ In what 
respect does the so-called ribbon Otaheite differ from the ribbon Batavian/ 
That they are one and the same, from the botanist's stand-point, goes 
without saying, but that they differ in the hands of the planter or in the 
respective countries where they are grown is equally true. It has, there- 
fore, seemed to the author desirable to bring together the various opinions 
that have been published about these canes on the responsibility of the 
original writers. Mr. D'Cruz, for example, says of Otaheite — “This 
variety, the genuine Otaheite, was received in November 184.0 together with 
some canes of a purple variety.” “ An experience of several years leads 
me to the conclusion that this cane is superior to any other cultivated in the 
Society's garden, or, indeed, any other that has come within my observa- 
tion. It is easy of culture, hardy, and exceedingly prolific ; which, of 
course, adds to its value. It needs less labour for watering, replacing dead 
cuttings, and pulverizing holes than other foreign sorts.” Mr. D'Cruz 
further remarked that when first planted it gave a magnificent crop and 
four rattoon crops. Fully 95 per cent, of the cuttings put down in Octo- 
ber sprouted. This variety (the straw coloured Otaheite) Mr. D'Oruz 
regarded as somewhat inferior in size to the Mauritius cane, “ but it gives 
more juice, and is altogether richer in saccharine matter,” Another 
writer, whose opinions are of equal weight with those of Wray and D'Cruz, 
Robinson, says in his Bengal Sugar Planter {p. work pub- 

lished in 1849— that “ The Otaheite cane was, at its first introduction, highly 
prized, and the produce it yielded per bigha so far surpassed that of any 
other variety, as to establish a pretty general opinion that any extra 
expense incurred in its cultivation was more than compensated for by the 
results of its yield. A year or two after its introduction, however, its 
virtues were found to have much degenerated, and its greater liability to 
the ravages of white ants, and the high cultivation it required, as compared 
with other varieties, now lost for it its character as the favourite, and the 
China and Native kinds came more into request as being hardier and 
involving less risk in their returns ” 

The chief Indian histone facts regarding the Otaheite cane (or per- 
haps in some cases confused with it of Mauritius cane also) will be found 
briefly indicated in the paragraph above under References. A few of these, 
however, may be here still further elaborated, in order to show how widely 
it had been distributed, and to manifest the view entertained fifty years 
ago regarding its value. The Civil Surgeon at Tipperah had, in 1840, 
distributed 25,000 plants in his district and expected that it would expel 
all other kinds in two or three years. In Dacca, about the same time, 
Mr, Dearman reported that the cane produced from rattoons improved 
in quality. Accordingly he was of opinion that the Otaheite cane, on the 
Dacca highlands, if properly attended to, would yield crops for several 
successive years. “ The other kinds, such as Manipur, Singapore, Batavian, 
and two indigenous sorts, appear to be mere annuals. Mr. Dearman 
feels sure that the many thousand bighds of high waste land, lying near 
Dacca and beyond the reach of inundation offer a mine of wealth to any 
one having the means and disposition to engage in the cultivation of the 
Otaheite cane.” In 1837 W. Payter recommended the Agri,- 
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Horticultural Society to charter a small ship and to send it for a supply of 
canes to the Island of Otaheite. He offered to take Ri,ooo share in the 
expenditure involved and was of opinion many more planters would be 
equally willing to do so. The Committee of the Society did not, however, 
approve of the scheme, but in their report on the proposal made the 
remark—' The Secretary has ever been, and still is, a strong advocate 
for the speedy introduction of the Otaheite cane, and for the extermination 
of the indigenous cane, and hesitates not to hazard an opinion that in ten 
years from this date this result will have been attained.’ The story of the 
failure of the Otaheite cane will be found, as told by Mr. Payter’s successor, 
in the remarks below in connection with the Bogra district of Bengal.* Dr, 
d, V. Thomson wrote in 1842 a paper entitled 'Remarks on the variety 
of cane termed the Otaheite, but which is supposed to be identical with 
the yellow Batavia Cane.’ He came to the conclusion that the so-called 
Otaheite cultivated in India was, as stated, in reality the Yellow Batavia, 
and that the true Otaheite had only recently been introduced by Mr. 
Pritchard via Sydney. This error has been indicated above by giving as 
a synonym for the Mauritius cane the fact that it is sometimes called 
Otaheite; but Dr. Thomson goes further and maintains that Mauritius 
got Its cane from Batavia, so that, if that opinion be correct, the information 
given above under Mauritius cane should be transferred bodily to the 
paragraph below on the Yellow (Violet) Batavia cane (see journal AgrL^ 
Horiis Soc^ InL^ VoL 1 , 257-262), In a further volume of the Journal 
{Old Series, IV., I45^i47) Dr. Thonnson returns to this subject and his 
remarks may be here given in full : — 

, Ip former paper on this subject, I brought forward proofs from Mons. Oos- 
Signy S work Amehoraiton des Colonies, that the cane now principally cultivated in 
Mauritius is not the Otaheitean but the Batavian, Cannes blanches of that gentle- 
man, which he introduced itogether with the other Batavian canes direct from Java in 
1782, and not only distributed the Cannes blanches (rather to Bourbon, but 

sent them to Cayenne, Martinique, and Saint Domingo in 1788 and 1789. 

" Having since directed my attention more particularly to the subject of the Mauri- 
tius canes, I find that when the French were expelled from Madagascar by the natives 
in 1657, they are stated to have carried with them to Bourbon, where they first estab- 
lished themselves, the sugar-cane of Madagascar, which was probably one or other of 
the two yellow varieties which stand at the head of the appended list ; from Bourbon 
the French subsequently removed to the Mauritius, of which they possessed themselves 
in 1715, so that the Madagascar canes became in all probability the general stock of the 
two islands. I feel quite satisfied that with such fine canes the French would give 
themselves no trouble to introduce others from so great a distance as Otaheite. 

^ " The two kinds at present cultivated there, mss., the Madagascar and the Bata- 
vian yellow cane, although probably so much alike as to lead to their being confound- 
ed together, have no doubt characters sufficient to distinguish them from each other, 
y?hich intelligent members of the Sodety can now do, as they have been abundantly 
intr^i^ed from both the Mauritius and Bourbon, and cultivated to a considerable extent 
ra the Society’s nursery grounds for many years, under the appellation of Mauritius, 
Bourbon, and Otaheite cane. They may now be further compared with the genuine 
Otaheite cane, which was successfully introduced from that island several years ago. 
Subsequently, I also received a box of canes from Otaheite, which I am happy to say 
are doing well, and consist of four different varieties, viz. 

1. A large pale yellow cane a 1 jj- t n 

{Cannes blanches ?). 3 * A large reddish yellow cane. 

2. A large purple cane. ^ good sized striped cane. 

u ^ kave received canes of the same description from Batavia, but I entertain 
doubts of their identity with the Otaheitean canes, or with any of the Madagascar canes 
of the unmixed list, ^ 

'* Independent of the canes introduced by the French into their islands originally, 
there exist in the great island of Madagascar a very considerable number of other fine 
varieties or the sugar-cane, many of them very remarkable for thdir size and beauty « 

^ See p. 48. 
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and of all which the natives appear to know the respective qualities irrespective of 
sugar making] as they appear to differ much in precosity, product, sweetness, hard- 
ness, etc , etc., some being best grown on the alluvial banks of the nvers, otheis on the 
drier slopes of the mountains ; others, again, in the wet and swampy flats. As the cane 
is only grown by the natives of Madagascar for eating and for making intoxicating 
drinks by fermentation or distillation, and consequently not upon any great or extend- 
ed scale, it IS most probable that the various kinds originate in seminal varieties * 
naturall} produced, fiom many of the plants being neglected and allowed to run to 
seed 

“ While Government Agent at Madagascar from 1813 to 1816, I was instructed to 
collect and forward to the Botanic Garden at the Mauritius, all the varieties of sugar- 
cane I could obtain in duplicate, of which the appended is a detailed list of those so 
procured, which I succeeded in conveying safely, and deliveiing in a healthy and 
growing state in I S15, to the Superintendent of the Mauritius Garden at Pample- 
mouse. As I left the island in 1S16, I am unable to state the fate of these kinds, but 
subpect their value not being appreciated, they attracted little attention, and have 
probably been dispersed or lost.” 
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List of Sugar-cane introduced into Mauritius from Madagascar in 1816, alluded 

to above. 


A.— Yellow Canes. Yellow canes. 

No. i.t Fary-baymayvow (=large yellow), a large yellowish cane, probably (fZ 

identical with the original Mauritius and Bourbon cane. 

No. 2. Fary-andrafovi, a moderate sized cane, of a pale yellowish colour. 

No. 3. Fary-carowk a moderate sized cane, of a beautiful bright orange colour 
when ripe, so called from its colour resembling that of the beak of the little ground- 
parrot. 

No. 4. Fary-boubayat of a moderate size and of a yellowish colour, slightly tinged 
with red. N B . — Like one of my Otaheite canes. 

No. 5. Fary-boubtiya mayna, a variety of the above, more deeply tinged and 
with a brighter red. (Mayna— red in Malg ) 

No. 6 Fary-vonlon (Malgache name of a bamboo) ’ ! extremely large with long 
Joints, and of a greenish yellow colour, three inches in diameter ! ! 


B. — Red or Purple Canes. Red op Purple 

No. 7. Fary-carang (Prawn-coloured), a large cane, of red colour above, and of 93 
a dark reddish purple towards the root, so called from its predominating colour being 
like that of the boiled shrimp. 

No. 8. Fary-androwfono mayna (red andrayfovi, Malg.), a red yariety of No. i 
by its Malgache name which I doubt, and consider it a distinct variety, is only of a 
moderate size, with long joints of a purplish red colour, deeper towards the root. 

No 9, Fary-maeniee (black-coloured, Malg.), a large cane, of a very deep reddish 
purple colour. N.B , — Resembles the purple Batavian and Otaheitean canes. 


C. — Striped Canes. 

No. 10. Fary — (distinguishing name obliterated in ray manuscripts), a large cane, 
with reddish purple stripes on a dark purple ground. 

ISIo. II. Fary-ahomhee (Bullock’s-horn, Malg.), a very large cane, next in point 
of size to No. 6, Bamboo cane, both in size and marks, resembling a bullock*s-horn, 
colour mixed stripes and shades of a yellowish and reddish purple. 

No. 12. Fary-mang-mdavalan or Fary-Ginghan (Ginghan cane), rather a large 
cane, of a dark reddish purple below and striped above, with a yellowish red on a 
bright reddish purple ground. 

No. 13. Fray-Feesvoeet (Comb-striped, Malg.) of a moderate size, more closely 
and regularly striped, with a yellowish and a purplish red colour. 

There are doubtless many more varieties of which I saw two or three, but did not 
procure sets, being en route the time of their offering themselves to my notice. 
\Agrt.-Horii. Soc. Ind. Journal^ Vol, IV., 146.^ 
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* This is a very significant remark both in the light of the controversy regarding 
the seeding of the cane and m the recently renewed interest in the possibility <3 
improvement by seminal selection. 

t Fary-baymayyow • Fary is ^-he Matgache generic name of the sugar-cane, to 
which they join a distinctive appellation descriptive of size, colour, etc. 

S. 94 
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It may be here incidentally added that modern botanists do not regard 
the sugar-cane as indigenous to Madagascar. Thus, for example, the 
Rev. R. Baron in a paper on the Flora of Madagascar {Linn. Soc. Jour,, 
XXV , 2g4) includes sugar-cane among his introduced plants). 

Mr. E. O’Riley, in a passage which will be found in connection with 
sugar-cane cultivation in Tenasserim wrote, in 1844, tl^^t the Otaheitecane, 
in fact all canes, seemed to there enjoy a complete immunity from the at- 
tacks of white ants. About the same time Major Jenkins made a similar 
observation regarding the Otaheite cane in Assam. Thinking that fact 
might be due to the nature of the soil, Mr. O’Riley forwarded to the 
Agri-Horticultural Society three samples of Tenasserim and Tavoy soils. 
These were analysed by Mr. J. G. Scott {Journal, Vol, III., 
who said of one— the Tenasserim— that it contained so many metallic oxides 
as might make it offensive to insects. The other two samples — Tavoy 
soils — where the Otaheite cane was, by Major Macfarquhar, also said to 
be free from the danger of destruction by white ants, were examined by 
Mr. Scott and reported as simply good siliceous soils which contain 
nothinjr more than such soils do in general. Mr. D’Cruz, in the paper 
quoted above on sugar-canes, concludes by a statement of the number of 
canes distributed by the Society in Bengal and Behar. From 1839 to 1847 
these amounted to 208,430, and we are told these were mostly Otaheite 
cane. 


Subsequent reports speak of the greater favour that sprang up for 
Chinese and Singapore canes ; but the facts given above will suffice to de- 
monstrate the activity displayed in the effort to introduce the Otaheite 
cane. A large share of the above distribution was made to the branch 
Societies all over Bengal, and these propagated the supply, and each 
issued, in its neighbourhood, enormous quantities, so that the above by no 
means represents the total amount actually issued to the rayats of Bengal 
and Behar. Thus, for example, we read of Tipperah alone that the local 
Society distributed 25,000 plants. But from Volume VI. of the Society’s 
Journal (published in 1848) there occurs a remarkable interruption in the 
interest in Otaheite cane. It is next mentioned in Volume IX. (published 
1857) and gradually disappears from these journals, the only trustworthy 
records which exist of the remarkable period of India’s interest in sugar, 
when It was thought all that was necessary to place India among the 
foremost producing countries, was the establishment of large plantations 
of the superior qualities with central factories. It is, perhaps, unnecessary 
to produce f urther evidence of the extent to which the Otaheite or Bourbon 
cane was diffused over India. The present chapter may, therefore, be fit- 
tingly concluded by furnishing Mr. Payter’s account of its disappearance 
from Bogra, one of the chief sugar-producing districts of Bengal, and it 
need only be added that a similar calamity befel these introduced canes in 
every province of India 

‘ My uncle introduced the Otaheitean and Bourbon varieties of cane into the 


- Y ^ ^ .t amongst the Oj. wwv. 

mahals, wnence it became disseminated all over the country. At first the people were 
unwuhng to take it on account of its novelty, assigning various leasons for their re- 
lusal. borne of the wisest, however, accepted ; and when its superiority in yield and 
3 w ^ eagerly sought for. The yield per bighd vfSis fully 

double that of the indigenous plant, and the gur made from it, so much superior in 
quality as to command an enhanced price in the market. In short, those who cultiva- 
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ly rotted m the fields, emitting a most offensive smetl. Since 1858 it has entirely dis- 
appeared, so that at the present titne (1861) not a single cane is to be found, and the 
rayats have reverted to the cultivation of the native cane, which, though of a fair 
mnd, IS not to be compared to the Bourbon. I am unable to suggest any reason for 
the failure which, in this district and Rangpur, has become complete. In the latter 
district the Bourbon cane was also much gfrown. The disease first showed itself in 
Rangpur two or three years previous to its appearance in Dinajpur ; in fact, the pro- 
gress of the disease was from north to south, the cane in pargana Gilabari dying 
oiT the year previous to the disease manifesting itself in Saguna, which is 15 or 
20 miles further south. It may have been worn out by high cultivation, or the soil 
and climate combined may have caused it to deteriorate and decay." 

The reader will find below that the so-called Red Bombay cane, which 
had been introduced into, Bengal, suddenly died in each district after it 
had been cultivated for a certain number of years. The canes became 
attacked by a worm, and when in that state, they emitted so offensive a 
smell that the fields could not be approached. A similar observation is, 
however, recorded with many of the indigenous canes when too constantly 
cultivated in the same district, a fact which the Natives very generally re- 
cognise, and every now and again obtain their seed-canes from a dis- 
tance. 

m.-BOURBON CANE. 

References,----«4gn.-/f<7r/x. Soc. Ind^. — Trans.tVI., Froc» 16^ 20, 128 ; Jour, 
IV,, 1 44 {Introduced from Mauritius and Bourbon; IX, {Proc,, 1854); 
Ixi, {Gro'jxtn in the Society's Garden) ; ccli, {Grown in Burma) ; X., 
Proc. Ixxxmt. ; Wray, Practical Sugar Planter. 3 / Edwards' History 
British WesUindta ; Siatistual Account o f Bengal, VIII., 2iS^2ig. 

Mr Wray says this cane * was introduced into the West-India Islands, from the 
Isle ae Bourbon (Reunion), but came originally from the Coast of Malabar, where it 
was found growing spontaneously.* When first taken to the Isle de Bourbon, it is 
stated to have been a small sia^d, but soft and juicy, cane. By cultivation it, how- 
ever, increased wonderfully in size and richness of juice, which speedily caused it to be 
generally cultivated in preference to the old spedes, until, at length, it entirely super- 
seded thern throughout the Island. This, in fact, has been the case, in a great 
measure, wherever it has been introduced.’ 

" hs good qualities do not consist merely in its rich juice and large size, but it 
has a degree of hai dihood in its nature which renders it extremely valuable ; for 
instance, during seasons of long continued drought, if the soil in which it is planted 
. congenial, no species of cane (save the Otaheite) can long withstand its destruc- 
bve influence." The above passage appeared in Mr. Wray^S first paper {in the 
Agn.-Hort. Soc of Ilia's Journal 1843), but m his later publication {the Practical 
Sugar Planter,^ 18^) is slightly modified. He there says of Bourbon cane “ From 
my own experience in Jamaica, I can pronounce it a most valuable cane: but I 
entertain a strong susp^ion that it is in reality no other than the Tihhu Lint of Singa- 
V ^ Otaheite cane), somewhat altered by change of soil and climate. 
It will thus be seen that Mr Wray came ultimately to hold very nearly the same 
opinion as had been advanced by Dr, Thomson, but curiously enough he did not 
withdrawing from the theory that it came originally from 
J of Bourbon cane is unhesitatingly affirmed in Edwards’ 

It is there stated tHt in 1794 Sir John 
Laforey, Bart, introduced the cane to the Island of Antigua from the French 
Charaibean Islands. It was reported by the French to be the growth of the coast of 
Malabar.* It was also viewed as much alike to the Otaheite cane. Sir John 
IS reported to have said, ' In the spring of 1794, a trial was madeof the Malabar canes 
on one of my plantations; 160 bunches from holes of five feet square were cut, they 
produced upwards of ssolhs of very good sugar.’ " The produce was in the proportion 
of 3,5ooffis to an acre.’ ’’ * ^ 

Mr. D Cruz, who wrote (1847) the canes grown in the Calcutta 
Society s garden, some years after the date of M r. Wray’s first paper, makes 
no mention of Bourbon canes, nor apparently has any other Indian writer. 

* Could this be read to mean indigenous? Conf. with p. 5 regarding cane 
found in a wild state in Car-Nicobar ; also with pp. 34 and 57. 
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It is thus difficult to ascertain how far these forms— Otaheite, Bourbon, 
Mauritius— of the early authors are distinct races or may be but other 
names for one and the same thing. One point may be regarded as 
specially interesting, namely, the controversy as to the origin of these 
forms. The opinion has been advanced that the straw-coloured Otaheite 
was in reality yellow Batavian, and that the true Otaheite is quite distinct 
from the cane so designated in the East and West Indies. It has been 
contended by another writer that the Mauritius, the Bourbon (as also the 
straw-coloured Otaheite) came originally from Madagascar. By still 
another that the Bourbon was a native of Malabar where it was found 
spontaneously.’* While a fourth writer has added greatly to the confusion 
by the opinion that the Bourbon was “ identical ” with the Singapore. 
Out of all this confliction but one feature remains constant, namely, the 
association of these superior qualities of cane with islands or insular in- 
fluences. This fact might be viewed as adding a certain amount of con- 
firmation to the idea of the cane having been originally a native of 
Southern Asia and the Malay Archipelago. 

From Madagascar in the extreme west to Java and the Philippine 
Islands in the east, there is in some respects a greater diversity in the 
names given to the plant than is the case in the more continental tracts 
of Asia, particularly India and China, where the knowledge in the manu- 
facture of sugar seems to have undergone the greatest development. 
Orav/furd tells us, however, that ‘‘from Sumatra to New Guinea and the 
Philippines, it is known by one name, which, with very slight variations 
easily accounted for is iahu. This is a native term, unknown, so far as 
our information extends, to any language ancient or modern, beyond the 
pale of the Archipelago, and we can, therefore, from analogical reason- 
ing, entertain no doubt but the sugar-cane is an indigenous product of 
these countries.” He then adds that the art of manufacturing sugar from 
it is certainly foreign. There is no name for sugar except gula which is 
of Sanskrit origin. It is significant that the word Kan (sweet) in Chinese 
should bear so close a resemblance to the Sanskrit Khanda^ which has very 
nearly the same meaning and which even denotes the plant in some of the 
Aryan languages of India. Kanche in Chinese (the name for the cane) 
literally means sweet-bamboo. 

IV.-BATAVIAN CANES (S. Violaceum, rassac.). 

References. —Agri.-Hort Soc, Ind : — Trans.^ V., Proc,, 38 (a letter from a 
correspondent at Mauritius indicating that the Otaheite cane was nearly 
exhausted and hinting that Batavia might supply the want) ; VI,, Proc., 
d “ (a promise to send 25 cases Batavian sugar-cane from the Isle de 
Bourhon)f 15 {a letter from Bourbon advising despatch of i8 cases 
Batavian sugar-canes^ for the Society"* s Nursery, i83g) Jour,, 257 / 
{^so hnown as “ Otalmie ”) //., Part I; 45—46 {classed along rsnth the 
Bourbon and Otaheite, the three being held in the highest rank) / 143 
{varieties of sugar-cane by J, C. Thomson, M,D,) } Wray, the Practical 
Sugar Planter; 5 / Sir John Laporey in Edwards* History of the British 
West Indies; Voigt, Hort, Sub, Calc,, 705, 

Sir John Laforey wrote in 1794 of these canes, “Tl)e Batavian canes 
are a deep purple on the outside ; they grow short-jointed and small in 
circumference, but bunch exceedingly, and vegetate so quick that they^ 
spring up from the plant in one-third the time those of oui islands the 
joints, soon after they form, all burst longitudinally. They have the 
appearance of being very hardy, and bear dry veather well. A few 
bunches were cut and made into sugar at the same time the experiment 
was made with white canes. The report made me of them was that “ they 
yielded a great deal of juice which seemed richer than that of the others, 
but the sugar was strongly tinged with the colour of the kind ; and it was 
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observed that upon expression of them at the mil!, the juice was of a bright 
purple, but by the time it had reached through the spout to the clarifier, a 
very short distance, it becomes of a dingy iron-colour/^ Crawford ^History 
of the Indian Arhtpelago, 1820) mentions three “indigenous canes “on 
the Indian islands, one a large cane often 2 inches in diameter which has 
so dark-coloured a rind that it is unsuited for sugar manufacture “ because 
it tinges the sugar/’ 

“ Mr. Wray remarks that the Batavian with which he was familiar were 
of three* descriptions, ms , — 

“ The yellow violet, the purple violet or Java cane, and the transparent or ribbon 
cane. The vellcm moiety so denominated in the West Indies, differs from the Bour- 
bon and Otaheite, in beinff smaller, less juicy, considerably harder, of slower growth 
and with foliage much darker and more erect. When ripe, it is usually of a straw- 
colour, its skin or rind is thick, and the pith hard ; but its juice is rich and tolerably 
abundant. It is seldom that this cane * arrows,’ but when it does so, it emits a faint, 
but agreeable fragrance, especially in the evening after a slight shower of rain, at 
which time it is particularly pissing, and may readily be smelt even at a distance. 
Many persons have pronounced it extremely similar to the perfume of a violet bank, 
from which circumstance, probably, it has derived its name. The yellow violet does 
not require so rich a soil as those already treated of (Bourbon and Otaheite), but con- 
tents itself with that of an inferior description. This renders it of much importance 1 n 
planting out large tracts of land, some portions of which may be too poor for its 
superiors. In Jamaica, it is usual, in such places, to plant the violet. Thus, we often 
see large patches of it flourishing in the midst of a field of Bourbon.” “The sugar 
manufactured from this cane is of a very fine quality, but by Jamaica planters it is com- 
monly mixed with Bourbon plants, according to proportion, for the purpose of rectifying 
the juice of the latter. This mixture gives excellent sugar.” “The Purple violet 
or Large Java (^ane is fully as thick as the Bourbon, with joints from three to six 
inches long. In height it ranges from eight to ten feet, and the upper parts of the 
stalk often exhibit faint streaks, which are imperceptible in the lower joints, which are 
of a pure purple colour. The leaves are of a darker green than the yellow violet, 
when ripe and in perfection 5 it yields a juice generally esteemed more sweet and rich 
than that of any other description of cane; but being hard, and comparatively dry, 
it is more difficult to grind, and affords only a small quantity of juice. It is very hardy, 
and thrives well in poor, dry soils, whilst it is often planted m the outer rows of the 
cane-fields, as a protection against stray cattle, which browsing along the roads, and 
at intervals, break through fences, and tear and trample down the canes.^ These 
ravages would be very serious, were the plants le&s hardy, but fortunately this injury 
it quickly recovers from, and shoots up again with astonishing rapidity. This cane 
was introduced into the West India Islands much about the same time as the Bourbon, 
and is still much cultivated there. It is, like the yellow violet, generally mixed with 
Bourbon plants.” In his Practical sugar Planter Mr. Wray dds that in the 
Straits the Malays term it Tihbu Stem {^Etam^hlzch) and cultivate it much around 
their houses, for eating. 

^‘The Transparent, or Ribbon Cane, is of a transparent bright yellow, with a 
number of blood-red streaks, varying in breadth from a quarter to a tull inch, and 
being very clear withal in its tints, it presents a very pretty appearance. Its leaves 
are of a green like that of the yellow violet, but far more erect. Its joints are from six 
to eight inches long, four in circumference, and six to seven in height. In Jamaica 
the transparent is generally planted in light sandy soils, where no other cane will 
thrive; sometimes it is planted promiscuously with the yellow violet. Though its 
rind is thick, and general texture hard, yet it yields a good quality of juice of excel- 
lent quality, which is easily converted into fine fair sugar. The transparent is also 
mixed with the Bourbon. These descriptions of cane I consider are admirably 
adapted to the East Indies, more especially the first and last varieties (the yellow 
violet and the transparent).” Mr. D’Cruz says that the transparent Batavian was 
introduced into India by M. Richard in February 1838 from Bourbon, from which 
circumstance it came to be known in India as Striped Bourbon, “ There has been, 
a less demand for this cane than the other varieties, and consequently it has only been 
cultivated on a small scale.” 
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* In his Practical Sugar Planter ” Mr. Wray adds a fourth which he calls the 
Tibbu Battavee or Batavian cane. 
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The fourth kind which Mr. Wray describes in his later publication i^The Practu 
cal Sugar Planter') is called the Tibbu Batavee or Batavian Cane.” It is, he says, 
common in the Straits of Malacca, where it is cultivated by the Malays. In appear- 
ance it is much like the yellow violet, except in the peculiarity of its colour, which is 
rather greenish, with a pink shade, in parts; in some of the lower joints, this pink 
colour is very bright and pretty, whilst in the upper, it is more faint and delicate : the 
joints are seldom more than from three to six inches apart. In height, size, and 
foliage, it closely resembles the yellow violet, although it differs from it in being 
much softer, more juicy, and less hardy in habit. In a rich soil it is prolific and 
rattoons wdl, — ^its juice is rich, clanfies easily, and gives a fine sugar : but on the 
whole, it is inferior to Otaheite variety, yet requires an equally rich soil.” 

The most recent point of interest in Java canes perhaps be regarded 
as very remarkable* In the Report of the Botanic Gardens of Saharanpur 
for the year ending March 1891, mention is made of the visit of Mr. R. D* 
Kobus, a Dutch gentleman, who had been sent to India by the Govern- 
ment of Java in order to secure stock of Indian varieties of sugar-cane. 
Mr. Kobus explained that the sugar-cane had been attacked in Java by a 
disease supposed to be of fungoid nature, which threatened to extinguish 
the sugar industry there. Mr. Kobus recognised all the paunda forms (the 
class grown in India to be eaten) as the same as the cane grown by the 
Dutch in Java for sugar manufacture. ek ov ganna canes (the class 
specially grown in India for sugar-making) were, he said, entirely new to 
him. These are very much more hardy than the paunda canes and ac- 
cordingly Mr. Kobus took back with hfm a large supply of these and was 
hopeful that he had thus secured a stock that might prove able to resist the 
disease. 

It is at least curious that Java should now come to India for a fresh 
stock of cane. If it got its original supply also from this country, Java 
had so improved its quality that, as shown above, Indian planters, nearly half 
a century ago, were very anxious to bring back the Java improved canes 
possible the paunda, as also many of the canes 
which, like the paunda, are eaten, came from foreign countries (in their 
present improved condition), but, if that be so, it is remarkable that they 
should not be valued as sources of sugar at the present day. 

The reader had, perhaps, better consult the special chapter on the 
Diseases op the Sugar-cane as amplifying the brief reference above to 
the disease which is giving so much cause for anxiety to the Dutch planters. 


V.-CHINA CANE (S. sinensis, Roxb., FI Ind., Ed. C.B.C, 80-81). 

ike East India Company— Official 
rmtce of successful tntroduchon %nto Botanic Gardens, Calcutta, 30ih 
* ^^ffspo'f^^snce, i7gg ; Agri.-Horti. Soc- Ind. :--Trans., III., 

^ Jiff {Cultivation in Goomsur and Azimghur); Jour. {Old Series), 
tfASelX 131, 132 \CuLtivated in Buxar df Dhoha in 1845) hProc.), oL 
pr^^^^ of at the Society f Garden),^) 
^n^oxh., FI. Ind., eI C.B.C., 8ofi) 
Wray, The Prachcal Sugar Planter, 10-13; Voigt, Hori. Sub. Calc!, 
70s ! Foyle, Productive Resources of India, g2. * 

epliest account of this cane in India is that given by Roxburgh. 

regarded it as a distinct species, from the 
native sugar-canes of India, which he referred to S. officinarum. The 

bvmiS^ern has not, however, been maintained 

enabling those interested in sugar-canes to 
mention that Roxburgh distin- 
Matter 

tells us arp which were also hispid. The flowering panicles, he 

> ovate in general outline with simple or compound verticelled 
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branches. The corolla, he adds, is of two valves on the same side. The 
Indian canes he separates from the Chinese by the following* characters : — 
panicles spreading, the branches alternate decompound and the corolla 
one-valved. The most ready character, therefore, to separate the Indian 
from the Chinese would seem to be the more compound inflorescences, the 
branches of which were scattered instead of given off in whorls. 

The Chinese cane, Roxburgh says, was introduced into the Botanic 
Garden at the close of the year 1796, in the hope of^ finding it in some 
respects better than the common cane cultivated in India. “ It promises,” 
he continues, '^considerable advantage; particularly from its being so 
solid, and hard, as to resist the forceps of the white ants, and the teeth 
of the jackals, two great enemies to our East Indian sugar plantations. 
At the same time it bears drought much better than the sorts in gene- 
ral^ cultivation. It produces a profitable crop even to the third year ; 
while the common cane of India must be renewed every year. It is also 
said to yield juice of a richer quality.” A correspondent of Roxburgh’s 
(Mr, Richard Garden of Mirzapore, Culna, in Bengal) furnished him in 
1801 with particulars of his experiments with the then newly introduced 
China cane. " With respect to the produce of the common Bengal sugar- 
canes,” writes Mr. Carden, " I have never been able to collect an account 
that can be depended upon; the natives generally manufacture the juice 
into jaggery in my neighbourhood, which yields them nearly 14 katcha 
maunds per bighd on an average; and a profit of about ii or 12 rupees the 
highd. Neither the white ants nor jackals have committed any depreda- 
tions on the China canes that I have planted, although the latter have 
often been seen among them, which certainly gives these canes a decided 
preference to the Bengal sugar-canes. I do not think the China ones 
degenerate in the least, nor do they improve ; they appear to me to remain 
nearly in the same state. If planted at the same time the Natives put their 
canes inro the ground, they will not make such good returns as the Bengal 
sort, but planted in the West India mode, in the month of September or 
October, and suffered to remain on the ground till December or January 
twelve months, they will then yield double the returns of what the Bengal 
canes do, which is owing in part to the length of time they are in the 
ground, and principally to the ants and jackals not destroying them, 
whereas if the Bengal cane was to remain so long on the ground, the 
Natives would have great difficulty to prevent the greatest part of them 
from being destroyed, and the young shoots would suffer very much from 
the hot winds and ants, which I witnessed the second year I came to 
Mirzapore ; but the shoots from the China canes I cut last January stood 
the last hot season uncommonly well, and will, next January, I have reason 
to believe, from their present appearance, make half, or nearly three-fourths, 
the quantity of sugar they did last January; and that with the trifling 
expense of clearing the ground twice, cutting, and manufacturing the 
juice.” 

Many other writers deal with the subject of Chinese cane and in a 
singular uniformity as to the terms of appreciation. Thus, Mr. Wray 
says of this Chinese cane that he obtained his supply from the Agri.-Horti- 
cultural Society at Calcutta. " In its nature, he remarks, it is extremely 
hardy, and very prolific. During the last hot season it remained uninjured 
in every respect, whilst the other canes were all either burnt up or eaten out 
of the ground by white ants. As the rains came on, the China canes sprang 
up wonderfully, many roots having no less than thirty shoots, which by 
September had become fine canes, about twelve feet in height, three inches 
in circumference, and with joints from six to eight inches apart. These 
were cut in October and planted out, yet, although, we have had a toler- 
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ably severe winter, the cold appeared to have little or no effect in checking 
their growth, but Native Canes planted at the same time were entirely 
heptback,^' “For their extreme hardiness in withstanding heat or cold, 
white ants, jackals, etc., I can myself vouch, and consider it a variety of 
cane which deserves every attention.” Mr. D^Oruz writes much in the 
same strain : — 


“ It IS, he says, the hardiest of all varieties ; the white ant seldom or never touches 
it; its ability to stand all changes of season is also a great argument in favoui of its 
cultivation. It yields several rattoon crops, and requires less caieand trouble than 
any other sort with which I am acquainted ; though if a small d^ree of culture be 
bestowed, it repays the owner by an increased length and thickness. I may here 
mention that, in consequence of the demand during 18^45 fo** this variety, being usually 
great, and much more than could be met, the Garden Committee increased the culti- 
vation to meet a probable large demand during the following season.” 

Several correspondents of the Society have, I observe, lately borne witness to the 
capability of this cane to stand drought and heat As the number of the Journal m 
which thrir experience is recorded may not be available to every reader of this paper, 
it may not be amiss if I transcribe Derhatim the remarks of these gentlemen. Mr. F. 
Nicol, writingfrom Chandpore factory, Jessore, states,— when comparing this variety to 
certain others, which he had also cultivated on a small scale in 1884, — 'the China cane 
thrived the best, and grew to a great height, quite overtopping all the others. Several 
plants measured nine feet high ; the white ants did not touch it, though they attacked 
the Otaheite, Singapore, Bourbon, and Dholeet and it is certainly the best description 
for land at all infested by these destructive insects.’ Mr. P. P. Carter, of Bhoii- 
pore factory, neai Buxar, in a communication dated June, 1845, observes — 'Of the 
nve descriptions of sugarcane^ I obtained from the Society fn March last, the China 
h^ succeeded so wonderfully in spite of white ants, heat, and evei y evil, from which 
the others (and even the country cane of the district) have suffered so severely that 1 
am very anxious to have some correct information of its qualities. Should it prove to 
^ a good gelding cane, producing sugar of good quality, I would cultivate ft in ore- 
ference to Otaheite and every other description I know of. lam rather curious^ to 
know what height and thickness it attains at full growth, as from its present vigorous 
appearance it promises even to surpass the Otaheite, while the seeds were scarcelv 
thicker than my littk finger.’ And Mr. S. H. Robinson, writing shortly after 
rSS.?. all the varieties of cane I have tried, the 

hardest, m surmounting the attacks of white ants, heat, 
SfnWI ”“® ® O'®? at the rate of 202 bazar maunds of 

hW per iewaA from the ^me situation in which Otaheite, and two vai leties trf 

and in which common country 
'^sual average of 150 maunds per beegah. At the mill the China 

luice being of the 

™e of Banm^’s^ccharomete;. whih is ^ull?o the 

average qi the best cane juice I have seen produced m these parts • so that thf^r#» 
nothing in these premises to discourage the hope of its produce in sugar orovinff 

aspect when^owSg also 

firm its a^ptability to this climate, for though the canes are only from three Quarters 
of an inch to an inch m diameter, it grows to the height of ten and twelve with 

ImuSI" ®^® the latter barely surviv^ tSoS 

P““>«ation (The Practical Su^ar Planter) adds 
fcain parbculars which are of interest to Indian ^ 1 . 
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I have saved but a very few; whilst nothing seemed to injure or aifect the China Cane. 
Did you ever know the Otaheite cane-sprouts to be devoured by caterpillars? I forgot 
to put those depredators m the list of enemies to the Otaheite plant; although they 
certainly are very formidable oneSj as the partial destruction of many of my plants 
testified. They attacked the plant when only a few inches above the ground, from 
which many never recovered. 

‘ I understand that Indigo plants are often quite destroyed in the same way, so 
perhaps it may not happen again for some years. This hope determines me in trying 
the Otaheite once more; when if it does not succeed. I shall keep entirely to the China 
cane ; which, by the bye, I am now extending, as far as my plants will allow me. I 
am disgusted with the native cane, and shall soon put them aside altogether.* Mr. 
Wray then comments: ‘I think these accounts of the China cane are sufficient to 
establish the fact of its being a variety well suited to India : although I need not say 
that it IS immeasurably mfenor to the Otaheite, wherever that cane can be cultivated 
successfully.* ‘ It is now very common throughout Bengal, although the natives think 
it a native cane, from its having been so long amongst them, Thejy have given it a 
native name, which I quite forget. I met it in several places and recognized it at 
once;^ yet I never met but one native who knew it to be otnerwise than a native cane. 
Certainly, its neglected cultivation during 50 odd years in India, has caused it to 
degeneiate ve^ much ; hence my advice to all persons desirous of trying it 'send to 
the Society’s Garden, in Calcutta^ for it.* It is a very small sized cane, being rarely 
more than one and a quarter inch in diameter; but it is better adapted for sugar candy 
making, than any other cane.** 

VI.-SINGAPORE CANES. 

References. — As^ri.^Hort. Soc. Ind.'^Trans., IV., (Proc.),SS^S2 (.arrival in 
1837 of canes of this nature's ; V., 1$ (Dr. Montgomeries letter reporting 
& pr. WalhcJfs acknowledgment of receipt), ^1 ; (Proc.)t do, 66 {red cane 
said io be native of Malacca), go, 104; VI., 96, 103 {Balesher on Manu- 
facture of Sugar at Singapore) , (Proc.), 16, 20, 44, $6, 93, 108, 128; 
yourn. (Old’^ Series) IV., Proc., 92 ; IX., Proc. (i8S4)i 5 ^ / Wray, Practical 
Sugar Planter, 13. 

Singapore canes, says Mr. D’Oruz, were first received by the Society 
from Dr. W. Montgomerie. 

In June 1887 Dr. Montgomerie sent the first supply, the second in the Octo- 
ber following. In his communication advising despatch of the latter. Dr. Montgo- 
merie observes that he has not been able to obtain anything satisfactory relative to 
the origin of the canes grown at Singapore; they form part of the sea-stock of 
almost all native vessels, and as we have commumcation with all the East by such 
means, we may have got them either from Siam, Borneo, Celebes, Java, or any other 
neighbouring country. The natives recognize the red or purple <^ne, as the Tubu 
Malacca, pointing out Malacca as the place of origin, but they think the three light 
coloured varities* visi., Tubtt Leah, or Leah TubH, and Kapiur have been introduced 
by the Buggese traders from the eastern islands, and in such case they may most 
probably be a variety of the Otaheite cane, modified by the Malay, which may have 
been cultivated by the natives** (Transactions, Agri.-Hort. Soc. of India, Vol. V., 
p. 66, Appendix). 

" There is a material difference between this cane and other sorts. It is more 
transparent, and perhaps handsomer looking, than most other kinds in the Society’s 
garden, and is, I am aware, held in much esteem by several planters. It is of a light- 
yellow colour, averaging in height from eight to ten feet, and from four and a half to 
five inches in circumference. It has a light-coloured, short, broad leaf, vdth a broad 
white stripe down the middle of the leaf, which serves to distinguish it from other sorts. 
Its cultivation is, however, precarious. It suffers more from the ravages of jackals, 
who are extremely partial to it, than other sorts. It is also easily blown down by 
high winds, and when once prostated it is difficult to raise it again, its natural brittle- 
ness causing it to break into pieces. Other canes are, of course, more or less subject 
to the same casualty, but I have seldom experienced any difficulty in raising them up 
again, and securing the greater portion. It might be worth the while of parties de- 
sirous of growing this particular variety, to make an experiment for counteracting the 
effect of the wind by planting China cane very thickly in borders, eight or ten feet 
wide, all round the plots in which the Singapore sort is to be cultivated. I have never 
testert the efficacy of this experiment, as there has been no occasion for it, the quanti- 
ty cultivated in the Society’s garden being on a comparatively small scale, and 
merely for the purpose of distribution ; but I have been induced to offer the suggfes- 
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tion as possibly an easy and simple mode of securing a really fine variety of cane, 
during the period of its growth, against a stiff breeze or sudden blast of wind, 1 
should mention that the red or purple sort alluded to in the previous page, was also 
increased, but being afterwards recognized as identical with the red Bombay variety 
its culture was discounted*’ AgTi. di* Hortu Soc* VoU VI /, II. 5^)* 

Mr. Wray gives much greater detail regarding the canes of the Straits 
Settlements of Penang, Singapore, and Malacca. “ The principal” he says, 
are eight in number. Of these, first and foremost is ‘ the Salangore cane, ’ 
by the Malays of Province Wellesley termed Hbbu bittong berahu (the 
powdery baric cane), but by the Malays of Singapore and Malacca, it is 
named tibbucappor (the chalk cane), from its having sometimes a consi- 
derable quantity of a white resinous substance on the stalk. This is the 
finest description of cane in the Straits Settlements, and perhaps in the whole 
world. In Province Wellesley, it is universally cultivated on all the estates, 
and is only known to those planters as the China cane ; from the simple 
circumstance of the Chinese cultivators in the province having been in the 
habit of cultivating it for years, before any European embarked in such 
speculations in those parts. I have cut as many as five of the larger 
canes from one stool ; each cane from ten to fifteen feet long, without 
leaves, and seven and a half inches in circumference (round the lower 
joints) : each cane weighed from 17 to 25® That of 2Sife weight, I kept 
some weeks in my house, and numbers of people saw it ; it was thirteen 
and a half feet long, and two and a halt inches in diameter ; yet it 
was not by any means so large a cane as I have seen. The place where 
I found it growing was a newly cleared piece of jungle land, whereon a 
Malay bad < squatted, \ built a house, planted rice and some three acres 
of sugar-cane around it. ” “ The Salangore cane is remarkable for the 
quantity of * cane-^tck ’ (so termed in the West Indies) which is found on 
that portion of the leaf attached to the cane-stalk. Sometimes touching a 
growing cane incautiously, I have had my hand covered with it, and 
thousands^ penetrating deep into the flesh, caused great irritation and 
inflammation. The leaves are very broad and deep serrated at the edges, 
with a considerable droop ; they are some shades darker in colour than 
the Otaheite, and have so good a hold on the stalk as very seldom to fall 
off when dry, as some canes do, but req^uire to be taken off by the hand. 
They rattoon better than any canes in the Straits; and I have known 
them to yield forty piculs (a picul is I33|fc' of granulated but undrained 
sugar per orlong ( an orlong is one acre and a third) in third rattoons. 
From what I have seen, I am disposed to think that in the West Indies, 
Mauritius, and India, they would be found to rattoon better than any other 
cane,” Mr. Wray then proceeds to give some information as to the 
yield of sugar afforded by Salangore cane. He has known 6,50ofb per 
acre and was informed by a French gentleman in the Province of Welles- 
ley th^ he has in some cases obtained as much as 7»20o£b of sugar (un- 
drained) per acre, from which he has secured 5,8ooIb of shipping sugar 
well dried in the sun. Mr. Wray next describes the other forms of Straits 
canes and these need not be more than briefly indicated 
At* (clay cane), — ^This is the form which Mr. Wray identifies as 

already been sufficiently in Seated. 

Ttbhu ( or egg-cane) — This is viewed as the form peculiar to 
ianne, one of the New Hebrides. This is a very clean and elegant cane 
and IS remarkable for the almost entire absence of cane^itch The leaves 
are sm^th and the stems bulge between the joints to such an extent as to 
have obtain^ for It the name of egg-cane. The leaves are shed as they 
npen and the structure of the stem is so fine and brittle as to cause it to 
break readily— the chief danger in the cultivation of this cane. It is very 
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prolific and is quickly and easily cultivated, as every one of the large eyes 
disposed along the stem shoots forth vigorously. The stools have general- 
ly from 5 to 15 canes. The juice is copious, of rich^ quality, and can be 
converted into fine sugar of a good, strong, sparkling gram. It cannot, 
however, be cultivated in situations exposed to wind, nor in damp rich soils, 
owing to its tendency to snap off. ^ . 

Tihhu clam or Obat is the Black or Medicine cane of the Malays. 
This is a small but clean cane, of a rich purple colour, which colour it im- 
parts to the hands of those who handle it or the lips of those who eat it. 
One remarkable character, Mr. Wray adds, is the rich delicate pink 
gradually darkening with age to a fine purple and dark green. 

The recognition by Mr. D’Cruz of the red or purple sort of Singa- 
pore cane as identical with the red Bombay vanety is very interesting in 
the light of the other suggestions and opinions (reviewed in the foregoing 
paragraphs) which point to the Bourbon and straw-coloured Otaheite 
canes being identical, and to their having originally been derived from 
Malabar, Dr Gibson, in an article on the Agriculture of the Deccan 
( 1843 ), fully with cane cultivation and tells us that Mauritius cane 
had then shown distinct signs of retrogression But he makes no men- 
tion of “spontaneous canes ” nor of any feature of special excellence in the 
local stock such as might have suggested its conveyance from Malabar to 
the West Indies. Mr Wray came to recognize Bourbon cane as the same 
thing as Singapore, so that the conclusion (and a not unnatural one) is un- 
avoidable that there appears to have been three or four sources of the canes 
from which the early European cultivators obtained their stocks, namely, 
India (possibly Malabar), Batavia, Madagascar, and the Straits. By 
high class cultivation in new countries one or other of these stocks appear 
to have given origin to all the superior canes, of which so much has been 
written. As in the case with the attempt to bring back to India the 
greatly improved Carolina rice, so the triumphs of the West Indian sugar 
plantations have, by no means, proved suitable to India or the other 
countries from which, there is every reason to believe, the stock was origi- 
nally obtained. Whether all the canes of Southern Asia and the Ar- 
chipelago had been derived from India in the first intance (long anterior 
to the attempt on the part of Europeans to cultivate cane and manufacture 
sugar) is a point on which we shall very probably never be able to arrive 
at any very definite opinion. That India possesses a sufficiently com- 
prehensive series of what are popularly designated indigenous forms to 
have given origin to the canes of the Straits, Batavia, China, Japan, 
Madagascar, etc , is a fact that scarcely requires to be stated. The 
diversity recognised by the pioneers in European sugar planting between 
Straits, Batavian, Madagascar, etc., canes was by no means so great as 
can be now shown to exist in the modern races of cultivated ^ canes. 
The conclusion arrived at may, therefore, be briefly stated that nothing has 
been discovered in philology, botany, or history that seriously upsets the 
hypothesis, that all the forms of cane emanated form a common species 
which was very probably originally a native of India, 

B. — ^The so-callbb Indigenous Canes. 

VII.-INDIAN CANES. 

References.— Soc,Jnd,, 7. {Ed. 1836, Communication 
dated 182^), {Black cane grown in Burdwan said to yield a stong grained 
sugar), 102 ; {in Gazipir District there are said to haroe been three kinds,, 
the best Khura, the second Btirli and the third an inferior form not spe~ 
ciahzed ; the 1st was used for making refned sugar and the Znd and 3rd 
gur), I2T; IL, {very superior qualities grown in Assam, hut no sugar, or 
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spirits manufactured there in 1835), 164-165 ; Report of experiments 
conducted hy the Society on the culii^vaiions of canes at Akra {p. 002 of 
Ed, i83S) shows red Bombay^ white Bombay ^ and red country kinds as 
experimented^ with , IIL, {in Bengal and Assam, three forms, Puri 
KajMi, Kullua), 62 ; {proceedings) Bombay cane said to be three times 
the size of Bengal indigenous, 34, IV., {three forms grow in Nepal), 104 . 
VL, {'oaneiies grown in Mirzapur, viz., Mhungo ana Huowah, the latter 
yields dark coloured juice); 6-7 j {Major Sleeman mentions the indi- 
genous canes of the Central Provinces, viz., a purple cane—!'uchrunga-— 
and three good straw-coloured canes — K'&siar), gi-gz ; {Proc,) 25 (a 
specimen of Piiri cane 18 feet long) ; Hamilton {Buchanan) Statistical 
Survey of Dinajpur, Rungpur, Purniya, Bhagalpur, Behar, Patna 
Shahabad, and Gorakpur; Buchanan Hamilton's journey through 
Mysore, etc,; The Honh, the East India Company published in 1822 a 
. series of papers and official correspondence entitled “ East India Sugar ’’ 

I the following references to that work mny be given as denoting the su^ar 

I canes found in Bengal prior to the effort to introduce foreign canes 

j The Resident of Benares reported in 1792 that there were five canes 

I grown, viz., Punsari, ReondafMungH, Nivar, Kiwahi—the two first were 

‘ in greatest repute, the Reonda being a purple cane ; In Radnagore there 

^ were two forms— a white and a purple ; In Rungpore the best cane was 

j said to have been recognised as Kadgeli ukhor or black-cane : In Santi- 

; pore there were two canes in 1792— the Piri and the KadjulL 

I In the numerous district accounts quoted m another chapter of this 
i article below, frequent mention will be found of the forms of cane 
[ grown at the present day. So diversified are these, however, that the 
< wnter has found it impossible to attempt a classification, or to give a re- 
view even of the statements made. The following passages, arranged 
under provincial sections, may, however, be accepted as conveying some of 
the chief ideas that prevail or have prevailed regarding the so-called indi- 
genous^nes ; but it will be observed, in the remarks offered in this section 
the effort has been made to mainly exhibit the canes which were cultivated 
at about the time of (if not prior to) the rage for imported qualities. It is 
behev^ that the effect of the importation of foreign canes has been largely 
to destroy^ all trace of the canes which had been adapted to the climates 
vatio^n*— had been evolved after countless ages of culti- 

(a) BENGAL.-The Honourable the East India Company, seeing the ne- 

information regarding the canes of 
^ suitability for the purposes for which they were grown, 
called for special investigations from its local agent. The 4 rious feports 
reviewed by the Board of Directors in 1792, and the foC 
mg issued, accompanied with coloured illustratioL 
+1, ^ purple-coloured cane, yields a sweeter, richer iuice than 

the 5 ^ 11 oworhght-coloured,but in less quantities, and is harder “ “press 
in ’ steely any other sort in Beerbhoom, mU ^own 

5?^:= s 

whe^ripe atd?n r£h°^?un“"V^Tndk^^^^ 

grows m the We«:i- inriE • i j or planters say the same sort as 

fuice less rich!^nd prS^J "Skr feS 

mice to mate strong. Requires seven maunds of 

of the iadjW. Much of tf kind produced from six 

eaten raw.” ^ to Calcutta market, and 
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“This cane grows in swampy lands, is light-coloured, and 
grows to a great height. Its juice is more watery, and yields a weaker 
sugar than the kadjMt However, as much of Bengal consists of low 
ground, and as the upland canes are liable to suffer from drought, as was 
the case last year, and in some degree with the present crop in May 
last, it may be advisable to encourage the cultivation of it, should the 
sugar It produces be approved, though in a less degree than other sugars, 
in order to guard against the effects of dry seasons. Experiments alone can 
determine how far the idea of encouraging this sort may answer.” 

*^Punsarii yeonda, mungo (? mango)^ newar, ktwahL — Different sorts 
produced in Benares district, but not known to the Board under these 
names.” “ Punsari and reonda appear to be the most productive and the 
most esteemed.” 

Shortly after the appearance of the above, Roxburgh studied the 
canes of Lower Bengal, and in his Flora Indica he proposes a classi- 
fication which may be said to be identical with the above, namely, into 
the common yellow cane second, the purple cane kajuU (said to yield 
a juice -Ith richer than that of the pM, though the sugar made of it has an 
objectionable colour); and third, a very large light-coloured cane called 
kallua, which, Roxburgh says, grows in low swampy lands. 

In the Transactions and Journals of the Agri-Horticultural Society 
(especially the earlier volumes) frequent mention is made of the indigenous 
canes. These have, perhaps, been sufficiently indicated by the abstract 
given under the paragraph of references. One writer lays special stress 
on the fact that the ordinary cane of the vicinity of Calcutta, when planted 
on newly cultured lands in the Sunderbans had vastly improved until it re- 
sembled the much prized Otaheite. It was further noted that the rattoons 
yielded a second and very considerably superior crop of canes to the first. 
Many of the early writers urge the suitability of large tracts of the delta of 
the Ganges for sugar cultivation, especially from Dacca to Chittagong. 
The great sugar-producing area of Bengal (during the time of the East 
India Company) may be said to have extended from Calcutta through 
Eastern and Northern Bengal to Behar and Benares. Dr. Buchanan- 
Hamilton was directed to conduct a statistical survey of that region, 
and his report may be said to afford a mine of knowledge on all aspects of 
the then pressing sugar question. 

He tells us that (from 1809 to 1814) there were two kinds of sugar-cane 
grown in Dinajpur, mz., kha^ra and kajoU, or kajaU, The former was 
a yellow cane, hard, and not thicker than the finger, and was only grown by 
indolent farmers in the northern' parts of the district. The latter had a 
tolerably thick stem, deeply stained with purple : it often grew 12 to 15 feet 
in height In Rungpur both the canes already mentioned were also 
found, but the hhagra was the most prevalent. This was probably due to 
its being too hard for both the white-ant and the jackal, and, to the fact of 
its being sufficiently stout to resist the winds without necessitating either 
protection, or of requiring its leaves to be tied up. In PaRNiYA, he says, 
sugar-cane was most wretched and was confined to the banks of the Kan- 
kayi. The canes cultivated were, ist, a most inferior kind known as 
nargou (from its resemblance to a common reed) ; this gave almost no 
juice; 2nd, the major portion, the khagri cane; 3rd, a large kind called 
bangsa ; the comparison to the bamboo, Hamilton remarked, holds good 
only because of its being contrasted with the nargou : 4th, a little hajalL 
The bangsa differs from the kajali of Dinajpur in its stem being entirely 
yellow. In Bhagalpur cane was mainly cultivated, Buchanan-Hamilton 
observed, near the hill streams, where it is copiously watered and in Raj- 
mahal where it attains considerable perfection. In the interior of the 
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district cane wasjseen to be fairly extensively grown but of inferior kinds. 
Bhagalpor thus afforded a greater variety in the forms of cane met with 
than was the case with any of the other districts of th^e survey, kajh. 
Dr. Hamilton says, was by far the best and was confined to the Rajmahal 
division. The mango cane he regarded as of equally good quality if it 
was not the same thing. It was chiefly used for eating without prepara- 
tion. The paungdi and raungda were, he further tells us, tolerably 
yellow canes, and one of them, at least, appeared to be the same with 
the bangsa of Purniya. The kirnya was a small poor cane. The Collect- 
or of Bhagalpur wrote in 1792 that the chief discouragement again^ 
sugar culture in that distnct was a salt of the nature of epsom salts, with 
which many of the wells are, and, of course, much of the land is, in the 
district south of the Ganges, impregnated ; and to which with great prob- 
ability, is imputed the bitter taste that renders Bhagalpur sugar so much 
inferior to that made in other districts. This bad quality is not found in 
the sugar made in Rajmahal, but there, as in Bhagalpur, the cane is of in- 
ferior size.” .... , , . , . 1 r 

In Behar (Patna) Dr. Buchanan-Hamilton observed six kinds of 
cane being cultivated. These were ketar^ baruka, mango^ shakarchina^ 
raungda, zxidpaunda. The three latter, he remarked, were thick and 
their juice very sweet, on which account they were eaten but not used for 
expression. The hetar was a form with stems not thicker than the finger, 
and was the most common of all, being, probably, the same as the hevuya of 
Bhagalpur. All the three kinds in common use for the mill, he adds had 
yellow stems. In Shahabad, Dr. Hamilton remarks, there were during 
the time of his survey, seven kinds of cane grown, reongra, or rtoda, 
saroti, mango, barukha, bhoronga, kaiva, and hhurli. They were small 
canes not thicker than the finger and had all yellow stems. The mango 
w'as reckoned the best. These various kinds, though he could not make 
out their distinctive characteristics, were adapted for different soils The 
high land near the villages was alleged to produce a large cane, filled with 
juice that gave little saccharine matter, it was, therefore, used as an edible 
cane. In Gorakhpur, Dr. Hamilton found four kinds cultivated, viz., 
reongra, mango, sarotiyo and baruka, all these, he says, were suitable for 

yielding extract. , , . . , 1 

The more recent publications, such as the district manuals, while 
laro-ely compiling from the old authors (more particularly Dr. Buchanan- 
Hamilton) have occasionally furnished new and interesting facts. A selec- 
tion of a few of the more instructive passages will be found below in 
the provincial chapter on cultivation, but the following may be here given, 
since they specially refer to the varieties grown in remote parts of the 
province;— 

Champaran, — ^The plant seems to have been introduced about the year 1805 from 


grown m rarganas manpur aiiu oau^rts.. mun^u is piuum 

lor fine sugar, while pdnsdhi is generally grown for chaki or gur. 

In Dacca “ there is a number of different varieties of canes groivn here, some of 
which are very fine and well suited to the soil on which they are cultivated. First — 
the khagri is a thin, hard cane that will grow on any land. It is generally grown on 
land t hat will grow no other cane, namely, the low alluvial land on which stands four 
to six feet of water during the rains. The juice is rich in sugar and capable of produ- 
cing first-class gur^ but the outturn is very poor compared with other varieties. 
Sscirnd— the dhalsundar is a wlute cane with a reddish tinge, thicker than the khagri, 
but cannot stand stagnant water nearly so well as the latter. This is the variety that 
was formerly most extensively grown, but it has been of late largely superseded by 
letter varieties. TAird— the merkuli is generally grown on the banks of the Meghna 
and the Brahmaputra. It seems to be the same as dhalsundar, but altered a little 
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from having been grown long on much drier soil. Fourth — the kali or kajli is a hard ‘ 
red cane, having few qualities to recommend itself. Fifth— the red Bombay is the 
same as the Bombay of West Bengal and the red Paunda of Saharanpur. This was 
the variety of cane that Captain Sleeman brought from the Mauritius. It is a very 
superior cane, suited to high land, but extremely delicate. It was for a time largely 
grown near Dacca, but it does not seem to tiller well on the red clay, and has almost 

f one out of cultivation. Sixth — the sharang^ known in the north-eastern part of the 
istnct as the sharang^ of Dhalbazar, is a white cane somewhat interior to the sham- 
shata or the Otaheite cane of West Bengal. Seventh — The white Bombay is perhaps 
the same as the white Paunda of Saharanpur, It is a thick cane, juicy, and rich in 
sugar, somewhat harder than the shamshara, but grows to a much longer size than 
the latter. It is a hardy ^ cane that will stand wet soil much better than the red 
Bombay. Taking everything into consideration, this is, I believe, the best cane for 
Lower Bengal.” 

In Lohardaga it is stated ‘^There are three varieties in cultivation, vis ,, (i^ the 
bansd, (2) the punn, and (3) the kdjali. The bdnsd is a thin white cane, less juicy 
than the punri, and hard to press. The punri is a little thicker, but shorter, con- 
taining a larger proportion of juice and softer in texture. The third variety is so called 
from the purple colour of the cane ; it is never grown by itself, but crops up here and 
there among the first two varieties. The bdnsd yields a ^ur of a nicer colour than the 
punri, bat haying a bad smell. In Tamar, the punri is grown in preference to the 
odnsd, which is, however, more largely cultivated in other parts of the Five Parganas.” 
In Palamau Five distinct varieties of sugarcane are in cultivation. These are — 

(1) Ketdr, a thin but very tall variety grown in the central tuppehs of Palamau • 
it corresponds to the bdnsd cane of the Five Parganas. 

(2) Manigo, a thin and very short cane 4 or 5 feet high, commonly grown in Deo. 
gan in the north-east of the sub division. This variety is extensively grown all over 
south Behar and is valued for the large proportion of sugar to juice which it yields. 

(3) New dr, resembling the manigo, but a little thicker; new dr cane yields a large 
quantity of sugar area for area than mamgo, but thegwr has a saltish taste and is less 
valued. 

(4) Basin, yielding a very bright coloured but an inferior yield. 

(5) Bhunh, allied to the newdr, but with shorter joints, yielding a bright coloured 
gur. 

The first two varieties are commonly grown in Palamau ; the other three are but 
little known. ^ The ketdr is an early variety, being reaped in Pous and early Magh j 
the other varieties are late, and their harvest does not take place before Falgun and 
il continued to the first fortnight of Cheyt.” 
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<b) ASSAM,— Numerous writers (half a century ago) allude incidentally 
to the superior quality of canes found in Assam. In fact the large red 
canes of Assam and Bombay and the large canes of the lower Eastern 
Himalaya, such as those of Nepal, were by many persons held to be 
identical with the superior canes of the Straits. Thus, Mr. Wray wrote, " 1 
have seen only three varieties of large canes on the continent of India, 
which are supposed to be peculiar to the country ; one is the large red 
cane of Assam, specimens of which were kindly sent me by Dr. Keith 
Scott, the Honourable East India Company’s Civil Surgeon, at Gow- 
hatty in Assam. This gentleman had established a sugar estate at Gow- 
hatty and made sugar ; so that he had experience of the right sort, which 
lends to his opinion considerable weight.” Dr. Scott wrote of these canes 
that they were juicy and sweet; the sugar produced from them is of 
an exceedingly fine grain and good colour, th^ are, moreover, strong in 
growth, and much less apt to fall over than the Otaheite to which they are 
fully egual in size, as well as in quantity and quality of juice. I a also 
preparing for you some ^ flowers^ of this cane, in different stages; which 
I will despatch when quite dried. I have now (January) canes in flower, 
which were planted last May U” It will be seen from Major Jenkins’ 
report on Dr. Scott’s flowering canes {Chapter on Improvement hy Seminal 
Selection) that a mistake was apparently made either by Jenkins or Scott, 
The former gentleman speaks of the Gowhatty canes which were seen 
flowering and seeding as having been the Otaheite form, the latter of their 
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having been a large Assam cane which was quite as good as the Otaheite. 
It seems probable that Dr. Scott’s version of the story is the correct one, 
the more so since he appears to have been in correspondence subsequently 
with Mr. Wray on the subject, and that author accepted the Gowhatty 
cane as a superior quality peculiar to Assam. There are two features of 
this cane which on passing, it may be desirable to note, ist, the fact that 
there was in 1844. a sugar plantation and factory in Gowhatty under 
European supervision; and, 2ndly, that, as in all the other Indian allusions 
to the seeding of the cane, the subj*ect appears to have been allowed to be 
forgotten. 

Mr. Wray concludes his notice of the Assam red cane by alluding 
to a similar kind found in Bengal. “ In Lower Bengal (he says) near 
Calcutta and in the Straits of Malacca, a large red cane abounds, which 
bears so exact a resemblance to Dr. Scott’s Assam cane, that I conceive 
it to be the same identical variety, somewhat improved in the rich and 
fertile soil of Assam.*’ “ The red cane of Bengal is a large and fine cane, 
much used about Calcutta for sugar manufacture; and I have had 
brought to me by Natives, sugar made from it by themselves (in their own 
rough and primitive way), which exhibits a grain of immense size, 
strength, and brilliancy. They, however, say that it is not a good cane 
for sugar making, as the j*uice is very dirty, and the sugar always dark 
coloured. These assertions, however, have no weight with me; for I can 
easiW detect the cause, and know that it can be avoided.” 

To bring the history of the Assam canes down to more recent times, it 
is, perhaps, only necessary to quote a few passages from a very able note 
on the subject written in 1883 by the late Mr. E Stack, then Director of 
Agriculture in Assam. It maybe here pointed out, however, that Mr. Stack 
speaks of the superior qualities of Bombay or Bengal canes. This would 
seem to indicate that the system of exchanging stock seems to have ex- 
tended even to Assam, and the mystery of the true nature of the so-called 
Bombay cane remains as great as ever. Many writers are suspicious that 
it may be the acclimatised stock of some of the foreign canes ; but, as 
opposed to that view, Scott and Wray may be pointed to as having accept- 
ed these large canes as indigenous (or rather local) forms. There seems 
no doubt of the fact that India possesses so extensive a senes of canes 
that a process of selection and distribution of the superior qualities would 
(as urged in another chapter) greatly improve the stock of the country as 
a whole. 

Mr. Stack refers his remarks on the canes of Assam into those of 
the two great divisions of the province, vis., the Brahmaputra and the 
Surma valleys : — 


The Brahmaputra Valley (Assam Proper.) 

**The varieties of sugarcane -in the valley of the Brahmaputra are not numerous, 
and may be ranked as follows in the order of their importance : — 

1. Bagi (white) or mugi and mag (amber-coloured). 

2 . Rangi (red), kali (black), or teliya {ue*, the colour of newly-expressed mus- 

tard-oil). 

3. Bengal or Bombay cane. 

4. Malakd and magard or meg did. 

** Mugi and ieliya.—ThQ two first kinds’are regarded by the Natives as indigenous. 
They are commonly grown together, either intermixed at random, or with the red 
cane disposed mund the ec^es of the field as a protection to the more valuable yellow 
cane against the depredations of men and animals. A well-cultivated field of mugi 
stands a^ut seveiuf^t in height, and the canes measure a little more than an inch 
tn maraeter at the thickest part ; the colour is an amber yellow, and the texture soft 
and juicy. Ifee ieliya, on the other hand, is hard and thin, of a deep red colour, 
cfften passing into a dark shade of purple, whence its name kaliy or black 5 and the 
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average dimensions of the stalk do not exceed five or six feet in length by three-quar- 
ters of an inch in diameter. These two varieties of cane are more largely grown than 
any other, the wag being recommended by its superior qualities as a sugar-producer, 
while the hardiness and unattractiveness of the fehya render it well adapted for the 
careless style of cultivation which is affected by the Assamese ryot. 

** Bengal or Bombay cane, — The cane called Bangdla appears to have been 
brought from Bengal, either at the time of Oaptain Welsh's expedition in 1793-94 (as 
is the tradition in Nowgong),^ or by European sugar-growers in Kamrup some thirty 
years ago. In the Mangaldai sub-division, where it is said to be of very recent intro- 
duction, and also in North Lakhimpur, this cane is called by the alternative name of 
Bambo or Bam^ implying a doubtful connection with Bombay. This foreign variety 
of cane greatly excels the Assamese in size and juiciness ; but as a sugar-producer it 
generally ranks below the indigenous mugt. Like the country cane, it is divided 
into yellow {pura\ and red {teh) ; the former, which is much the commoner, is a 
large soft cane, with stalks averaging eight feet in height and an inch and a half in 
thickness, while the latter is said in the Mangaldai sub-division to be even larger and 
more juicy. The Bengal cane is grown chiefly in the southern part of Kamrup, in 
the Mangaldai sub-division, in Sibsagar, and, it is said, in North Lakhimpur. Else- 
where it is cultivated as a garden plant, in tiny patches of basii land close by the 
lyot’s dwelling, and is eaten in the raw state after being slightly heated to increase 
its sweetness, or the juice is used as a syrup in compounding medicinal pills. 
Though yielding much more juice than the country cane, the Bengal kind is apt to 
break mto^ small pieces in crushing, and thus gives more trash to the mill. A dege- 
nerate variety is known by the name of Asamiya puri in Kamrup, and Keteki puri 
in Upper Assam. 

** Other varieties. — The mahld, or malahd cane of Kamrup and Darrang, so 
called from its resemblance to a kind of reed of the same name, and the magard or 
megald of Upper Assam, are a hard and thin variety of the country mugi, and, 
where grown at all, they are planted round the edges of the field, or intermixed with 
the mugi by chance. This cane, like the telyai^ is so hard and dry that it may 
safely be left to protect itself against man and beast. 

**Two local varieties of cane appear to be peculiar to the Mangaldai sub-division, 
namely, the bkdbeh, resembling mugt, but with shorter intervals between the joints, 
and the kdmrdngiy a cross between mugi and tehya. The former is used for medi- 
cinal purposes only (chiefly in disorders of the kidneys), and the latter is not inten- 
tionally grown at all. 

The Surma Valley (Sylhet and Cachar). 
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Sugar-cane is cultivated in the Surmd Valley in much the same fashion as in the 
valley of the Brahmaputra, but the local names of the common kinds of cane are 
different. In Sylhet, besides the so-called Bombay cane, we find the dhdli, or white, 
and the surangy or red, canej in Cachar the Bombay cane is highly esteemed as the 
largest and juiciest and the best sugar-producer, and is sometimes grown as a garden 
product and eaten in the raw state, while the Idngli cane appears to correspond to 
the mugi, and the shamsheri or kdmrdngi to the^ teli of the Assam Valley. Both 
districts possess also a small hard species, called kkdgari, or reed cane, which may be 
compared to the malahd of the Assam Valley, and in Cachar this and the other in- 
ferior sorts are said to be most in favour, as requiring less care, and being less liable 
to disease or the attacks of grubs and vnld animals.^ The site chosen is high land, in 
the vicinity of a village if possible {char a), or, failing room there, on the bank of a 
river, Oil-cake {parhai) is used as manure a couple of months after planting, if the 
cultivator happens to have had a mustard crop of his own, and in Sylhet it is even 
bought for the purpose.*’ 

Mr. Stack makes the following remarks regarding the possibility of 
improving the Assam sugar-cane cultivation. His statements regarding 
former factories are of considerable interest in reference to the remarks 
which have been offered on the history of the effort to establish Euro- 
pean sugar-cane plantations in India : — 

** These enterprises are by no means the first of their kind A similar experiment 
was tried in the preceding generation by a Mr. Herriot in Gauhati, and a Mr. 
Wood, at Dobapara, in the Goalpdra district, and ruins of old rum or sugar factories 
existed or still exist, near Jorhat and at Numdligarh (now a tea-garden ) in the dis- 
trict of Nowgong. The end of all these speculations, whether from the dearness of 
labour in the Assam valley, or, as has been alleged in Gauhati, from mismanagement 
of the concern, was failure so complete that no record of them can now be obtained. 


Management. 

Conf^ with 
pp. 37, 4^^ ^ 2 , 
9h 9S-94> 
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and we do not know how far they depended on the produce of the country, or sought 
to supplement it by importations of f[ur from Bengal. It is probable that they all 
started in the hope of finding a new field for sugar-cane in Assam, and the efforts 
made by Mr. Herriot to introduce a better kind of cane were so far successful that 
the best cane of the present day in Kamrup and Darrang traces its origin to them. 
The Native cane being so small, hard, and dry, one obvious means of improvement is 
the introduction of a better stock from Bengal or elsewhere ; and experience has 
proved that the soil and climate are sufficiently congenial; but the cultivator will 
take no steps m this direction by himself, and in the large areas of thinly-settled 
country the Native canes will always be preferred, as needing less protection from 
wild animals, and entailing a srnaller loss in their destruction where protection proves 
insufficient. The ravages of wild beasts are no trifling obstacle to the developement 
of cane cultivation in this part of India.’* 

(c) NORTH-WEST PROVINCES AND OUDH — Of Azamgarh district it is 
stated that “ A number of varieties of sugar-cane are known. Those which 
are most in use are sarauttdi rakstda, yeonra^ man^o, and phatnaiyd. 
The last is grown chiefly in the kachhar country. The people are not 
more particular about their selection of sugar-cane seed than about the 
seed of other crops ” In Bareilly thirteen forms are mentioned, w>., (i) 
the white and (zj black forms of paunda, (3) thun, (4) pandia^ (5) dantur, 
(6) bakri, (7) chuii, (8) dhaur, (9) agholiy (10) mutant (ii) kaghazi^ (12) 
neula, and (13) kutara. The paunda forms are grown as edible canes. 
In Gorakhpur four kinds are grown (i) mahgujur, a very tall cane, (2) 
saroti, (3) bhaun'mar'mdr^ and (4) barokka or katarka* In Jaunpur the 
canes grown are all small, the largest being known as nasganda, the 
next paundia ; the serotia cane is the thinest and kawai the most inferior 
form — a cane grown mostly around the margin of the fields to deceive the 
pilfering wayfarer. One of the most instructive accounts of the canes of 
the North-West Provinces is that given by Mr. Butt, regardingthe district 
of Shahjahanpur.^ As that district has always held a high reputation 
for its sugar, and it possesses, at the same time, a large sugar factory— the 
Rosa Works— 'Mr. Butt’s remarks on the forms of cane grown may be 
here given in full : — 

The food canes cultivated in Shahjahanpur are the paonda, kaiakra, kdlagana, 
and tMn; they are seldom or never pressed for manufacture, and are cultivated for 
ffirect consumption as food canes. These varieties are chiefly cultivated as garden 
crops near the city, and the cultivation is most remunerative; they have rich sweet juice 
and soft fibre, and these qualities fit them for use as food canes, but also render them 
liable to damage from thieves and jackals or other animals, and the crop must be 
carefully watched; the canes are also reputed to be delicate. Of the other varieties, 
dikckartf dkaunr^ maind, and dhdr are perhaps the best known. 

Dikchan is said to be a new variety introduced within the last forty or fifty years, 
but it is now the cane usually grown throughout the district ; it grows freely in any 
fairly good sod, and gives a large and very quick yield of juice : a mdsha of juice 
t^ng expreped from dthchan in three-fourths the time required for most other varie- 
ti^. The juice, on the other hand, is rather thin and gives a smaller proportion of 
^ t t respect the cane is said to have undergone a marked improvement. 

Dikchan is a tall cane, commonly ten feet high, and having a very bull^ appearance 
^ a powing crop. It is said that advances were most freely made on a field of 
dikchan, Dikchan is now out of favour, as in the last two or three years it has suffered 
more from unfpourable weather than any other cane, and many cultivators are again 
returning to dkaunr or matnd. 


^ Dhaunr is a variety somewhat similar, but on the whole inferior to dikchan. It 
IS said to require less careful cultivation, and the fibre being harder it is less 
expend to injury from cane- eaters, biped or quadruped; it also is commonly planted 
and in I^wayan especially dhaunr is commonly planted by Thakurs and Brahmans! 
tmehan by Kurmis and other more careful cultivators. 


Matna k m almost every respect the opposite of dikchan. It is a small stunted 
cane, only about five feet high, with very hard fibre and a small yield of juice, but in 
quality the juice is the_ best of all, and gives the largest proportion of rdb. The 
preparation is more la^nous, and it is never sown in low-lying land, as ordinary 
floods cover the head of the cane and destroy it, while taller canes high enough to 
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keep the head above water, are not materially injured by floods subsiding in a few 
days. Matna appears to be less cultivated than formerly, as sometimes there is a 
difficulty m obtaining cuttings for planting. In explanation of this it may be^ added 
that matnd is usually planted in cuttings from the entire cane while with 

other canes only the top piece next the arrow is planted (aguwa. or a^h'wdi), Matnd 
is said to degenerate at once when planted as agu'ma. Some admirers of matnd go so 
far as to claim for it a yield of tdh per bigha double, and from the rah a quantity of 
khand (dry sugar) some 15 per cent, in excess of that from any other variety. 

Dhani is very commonly planted in lowlands subject to inundation. It is an 
extremely tall cane, very thin, and with very hard fibre • a small yield of juice, but 
of good quality. Some cultivators assert that they would as soon grow or press the 
stalks of senthi grass, but others praise dham as one of the most paying canes, and 
its hard rind and fibre protect it from jackals. Almost every variety has its admirers, 
and some prefer a mixed growth, such as dtkckan^ dhanit and dhanur, holding that 
the denser juice of the Siam and dhanur assist the ultimate working up. Generally 
it would appear that the varieties, with hard fibre and knots close together, are best 
suited for lowlands, and can best withstand the floods, but that they must be suffici- 
ently tall to keep the heads above water j and the canes with softer fibre are best 
suited for upland cultivation. Other varieties are the agauli, somewhat V^^dtkchan / 
the rtlerta, bharauka, nyiira, mandgah, and rairi, grown generally in khadir land.*’ 
Having exhibited the chief North-West forms mentioned in district 
gazetteers, it is, perhaps, unnecessary to do more in this place than to re- 
publish Messrs. Outhie & Fuller’s account of the varieties grown in these 
provinces as a whole, since the passage that appeared in the Field and 
Garden Crops on that subject practically reviews all that had been pre- 
viously written : — 
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The varieties of sugar-cane (grown at the present time) are very numerous, and 
as their names vary greatly in different districts, it is a matter of some difficulty to 
identity them. A broad sub-dmsion may be made into edible and non-ediblc cane, 
the former being grown for human food in the raw state and eaten as sweetm-at, 
while the latter is intended for the production of sugar. Edible cane is, as a rule, 
much the thicker, softer, and juicier of the two, and is grown \vith very high cultiva- 
tion. Its principal variety IS the one known as which is supposed to be a 

recent introduction from Mauritius. In the Dehra Dun district is used for 
sugar making, but elsewhere it is grown merely as a sweetmeat. The most distinct 
varieties of non-edible cane are (i), a tall soft cane growing as high as 10 feet, requir- 
ing good cultivation and yielding a large proportion of j^uice (dtkchan in Rohilkhand, 
in Kawnpore) ; (2), a shorter and rather harder cane not often more than 
5 or 6 feet high, yielding less but richer juice than the above {aghoh, matna) ; (3), 
a hard, tall, reddish cane of poor quality much grown in damp localities without 
irrigation (chin) ; (4), a dwarf white hard cane yielding more juice than chtn, but 
resembling it in being grown on second-rate land (dhor). The two first varieties are 
delicate and require a rich well manu red and well irrigated soil, the two latter yield 
a crop with much less care and expenditure and suffer much less from flooding in 
the rainy season.” 


As having a possible bearing on the canes of the North-West Provinces, 
it may be pointed out that Munshf Sabhan Ral of Patiala published m 
Persian his Khulasatu^t-Tavidrihh — a work which furnishes interesting 
particulars regarding sugar-cane. It appeared in A.D. 1695 Sher All 
Afsos issued in 1804 a Hindustani work— the Araish^i'-MahfiL This, while 
claimed as an original work, is literally a translation of the Persian 
history, amplified and moderanized in minor details. Through the kind- 
ness of Lieut. Wolsey Haig the author has been furnished with the follow- 
ing translation from the Araish-i^-Mahfil and it may be allowed that the 
information it contains represents the currently accepted classification of 
the canes of Upper India during the seventeenth century. 


^ It will be seen that there was a cane in Behar and Bhagalpur that bore that 
name, at the beginning of the present century, or at least 30 years prior to the 
introduction of Mauritius cane. Conf^ withpp* 52, 60, 66* 
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“ The ''^illag’ers and zemindars of Oudh, Lucknow and that district call it ukhg 
but among those of Delhi and the surioanding counti y it is known as tkh. Ihcie aie 
many species of sugar-cane, and each has^ a distinct name, but the only names 
commonly used in Urdu are katdrd, zxi6. paundd.'^ The first of these is 

a generic name under which maybe classed all species of sugai -cane, but the other 
two are names of distinct species. Thus the katdrd is a hard and slender cane, equal 
in height to the paundd, or perhaps a little longer, but vei y hai d and with little juice — 
khdndf misri^ etc., are made from it. There aie two sorts of pamidd, viss., the 
black and the white. Although the black is superior to most sorts of sugar-cane in 
some points, yet its sweetness is combined with a bitter, and sometimes with a saltish 
flavour. In spite of this it is far fiom deficient m sweetness. However, it is, fiom its 
hardness, apt to injure the teeth and tongue of any one eating it. 

‘^The white paundd is in every way supeiior to any other kind of sugar-cane. 
Its flavour is principally in the knots, but the parts in between the knots aie most 
pleasant in taste, and each of the knots is full of juice, moi cover, it is so tender that a 
toothless man, or even a child at the breast can chew it without trouble.^’ 
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(d) NEPAL,— Dr. Buchanan-Hamilton published in 1819 his " Account of 
the Kingdom of NepaV" In that work he says remarkably little on sugar- 
cane, though he had only just completed his survey of the sugar-cane of 
Eastern Bengal. The Newars,’’ he remarks, “ make a very little extract, 
soft sugar, and sugar-candy 5 but a large proportion of the cane is eaten 
without preparation.” “ The juice is generally expressed by a lever.” In 
1837, however, Mr. A. Campbell furnished the Agn.-TIorticultuial Society 
with a highly instructive and detailed paper on The Agnciiltnre and 
Rural Economy of the Valley of Nepal, In that work much interesting 
particulars occur regarding sugar-cane. There weie three forms grown, 
viz,i the chi^tu, the husha-tu, and ghewora-tu These arc the Newan 
names and in Parbutiah they were known as sano ghenra (small reed-like 
cane), halo ghenra (purple cane), and sheto ghenra (white canc). Mr, 
Campbell remarks “there are three kinds cultivated, the large white one, 
the large purple cane, and^a small white reed-like cane. The latter is 
most common in the valley 5 its produce is poor compared with that of the 
others; but it is suited for the only descriptions of soil allotted to its 
growth here, viz., a hardish clay or light sand.” In afoot-note, Mr. 
Campbell adds, “The purple and large white varieties ought not, perhaps, 
stnedy speaking, to be enumerated as agricultural products of the valley, 
as they are only grown in very small quantity m the gardens of the 
wealthy. The small white kind is the one usually grown as a crop.” 
The large purple cane is considered the most productive of sugar. “ The 
fresh sugar-cane is a very favourite food of the people, hence more than 
half the crop annually raised is consumed in this way. Almost all the 
purple, and large white cane grown, is eaten fresh; the small reed-like 
cane alone being reserved for sugar making.” The production of the 
valley, Mr. Campbell adds, was not, however, sufficient to meet the demand 
and large quantities were imported from “the neighbouring valley of Noa- 
koti, 20 miles distant. The cane of Noakoti is principally of the larger 
kind, the purple predominating, while in the great valley, the small reed- 
hke cane is the most abundant. It is seldom much thicker than the little 
finger or higher than 6 to 8 feet and is hard and juiceless. The larere 
purple cane, especially in the warmer valley of Noakoti, attains a height of 
10 feet and 6 inches in circumference. Mr. Wray (The Practical Sugar 
lantef) refers to a large black and yellow Nepal cane which were fully 
equal to the superior cane of Assam. ^ 


lone ““St, therefore, have been a nam^ given in India to a certain edible cane 

long anterior to the time when foreign canes were introduced. 
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(e) PANJAB.— Mr. Baden Powell, in his Panjdb Products, gives the fol- 
lowing account of the canes of this province 

Sugar-canes, and Sugar therefrom. Synonyms — Kumdd; nai shakar 
(Pers.); Ganna , dkh (Hindustan). 

“ The first thing to be done is to describe the culture of the sugar-cane, and the 
way in which the juice is extracted and converted into sugar, 

'*In the Lahore district I obtained five kinds of sugar-cane ; some of these were 
merely varieties. There is a purple cane, cz\\e6.‘ kumdd kdld a hard thin cane, 
called kumdd ldhori; another called ‘kdtd;' and others, the plants of which were 
obtained from Jalandhar and Saharanpdr. The principal diffei ence observable is m 
the size of the canes ; one sort is very thick and succulent, and is principally used for 
eating : it is cut up into pieces, peeled, and sold in the streets : contrary to what one 
would suppose, the thin hard canes yield the greatest quantity and the best syrup : 
the succulent ones are two watery. 

Gujranwala, Major (now Major-General) Clarke mentions three kinds 
of cane* Dauld^ treda^ and chinkha. Dauld, or white, is the best; freda is 
yellowish; chinkat which is reddish and small, produces good kand and chini, moist 
sugar.'* 
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The above passage gives a fairly comprehensive account of the canes 
grown in the Panjab, but it may be amplified by a few passages from 
more recent publications. In the Delhi Gazetteer it is stated three kinds 
of cane are recognized, mz.^ IdMs mirati^ soratha^ and paunda or gunna 
(edible). The lalri or lalsit though not very sweet, is rich in saccharine 
matter. In — 


Hoshiarpur — Five kinds of sugar-cane are grown in this district 

(i) Chan, — A thin reddish juicy cane with a thin peel. 

(3) Dhaulu, — Whiter, thicker, and rather more easily peeled. 

(3) Ekar, — Resembles dhanlu^ only with dark coloured lines ; the peel is harder 

and there is less juice, 

(4) Kanara, — White, very soft and juicy. 

(5) Pma, — Thickest and the most juicy variety. 

The kind almost always sown, except in the kolka or stream-irrigated lands in 
the hills, is chan. Its juice is considered superior to that of any other kind for mak- 
ing sugar; it is also less liable to injuiy from frost than dhanlu , but the latter is 
sometimes to be found mixed with chan, Ekar is not much thought of, being the 
hardest and least juicy variety, and some cultivators cut it down directly they recog- 
nise it in a field. Kanara is generally only cultivated in the hills ; it is very soft and 
juicy, and the people have a saying that very little of it reaches the sugar press, most 
being chewed by the men working in the fields; the quality of its juice also is inferior 
to that of chan, Pona is never pressed, and is only grown near towns for chewing. 
A new kind of cane called kahu has lately been introduced for experiment from the 
Gurdaspur district* it is thick and juicy; but it has not been tried long enough for 
any definite opinion to be formed of it. The people seem to think the chan is the 
best kind for sugar. 

Of Gujranwala, it is stated that ‘'three varieties of cane are grown, viz., the 
ireru and chinkha are most generally cultivated ; the dovilo {dkaula) or white, a 
delicate variety grown in the Charkhari, is esteemed the best; but the objection to 
its more extended^ culture is the extra laboui and attention it demands, for which 
agriculturists consider the superior crop does not sufficiently compensate. The treru 
is a yellow sort, and the cane is not so strong or straight. The chinkha is an inferior 
kind, and of red colour; the cane is very sweet, but gives little juice; this sort is 
sometimes grown only for fodder,'* Two or three varieties of cane are said to be 
g'rown at Kangra, called chum, eikur^ kundiari, and a kind, containing a lot of 
juice which is raised only for eating, called pdna. It may be here added that the 
sub-temperate canes of Kangra are sweeter and richer in saccharine matter than those 
of the plains. The following account is given of the varieties grown in Karnal 
district. 

“ The principal varieties sown are suria or soiha, with a long, soft, thick, white 
cane; the best of all, but somewhat delicate, and especially fancied by jackals. 

Ldlri with a hard, thin, red cane, very hardy, and will not spoil even if the cutting 
be long delayed ; but not very productive of juice. 
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Meraii or Merihi with a thick, short, soft cane, and broad leaves : it is very pro- 
ductive, but requires high cultivation, and suffers from excess of rain ; it is not much 
grown. 

Ponddi a thick sweet variety; grown near the cities for eating only, as its juice is 
inferior. 

''Around the city of Lahore, a good deal of the large thick cane 
called pona is raised, but giir or sugar is never extracted from this 
species, and it is merely grown for sale in the bazar.” The sugar-cane 
grown at Ludhiana, is almost entirely grown for the manufacture of some 
saccharine product (called k&tha cane) but in a few villages the ponda 
or eating variety is raised. There are three varieties — chan, a soft juicy 
cane which grows to a considerable height, has a red colour and long 
joints {pori ) ; dhaulu does not grow so &gh, has small joints, and is of a 
green colour and less juicy, while ghorv'u or gnaru is an inferior sort with 
many joints and a great deal of leaf at the top, very hard and yielding 
much less juice than the others. It is said to be suitable to sandy soils. The 
first of these (chan) is the real cane and the other two are mere degenera- 
tions ; no one ever keeps a ghorru stalk for seed ; and dhaulu is only 
planted if there is not enough of chan. 

In the Montgomery district "sugar-cane is called ponda or pnonda. 
There are two kinds, the sahdrni or Sahdranpuri, and the desi or Jallan- 
dari. The former is the coarser and larger of the two. The desi is sweeter, 
softer and more juicy. The treru cane of Sidlkot is distinguished by 
having dark lines from joint to joint. This pecularity is also said to exist 
in the ekar cane of Hoshiarpur. The mendku of this district is said to 
have come from America, but it does not meet with much favour, as its 
juice though large in quantity is poor in quality. 

In a report on the sugar-cane of the Panjdb, written by the Junior 
Secretary to Financial Commissioner, information similar to that given 
above (which has been taken from the Settlement Reports and Gazetteers) 
was published in 1883, The paragraphs in that report on the cultivated 
canes conclude as follows : — 
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"Distinct from all these kinds is the large succulent cane called paunda 01 
pona, which is sold in towns for chewing". It is not used for the manufacture of 
sugar in the Panjab proper, but in Peshawar it is preferred to all other kinds for crush- 
ing, as it is said to give little trouble, and its use is also extending in Bannu. There 
seems to be a tendency among the cultivators to distrust the larger varieties of cane, 
as they are not only more tender and subject to injury fiom frost, but also, as a rule, 
the juice which they jneld seems to be more watery and less rich in sugar. The culti- 
vators would undoubtedly adopt new varieties if they were established by practical 
he really better sugar-producers and at the same time not much moi e 
difficult to cultivate than those which they already possess.” 

AA provinces.— T he following passage from an able report by 

Mr. J. B. Fuller regarding sugar-cane cultivation of the Central Provinces 
^ces peculiarities of the forms of the plant grown in these prov- 

vallev^are'^fhmwTf Jubbulpore Division and in the Nerbudda 

incluSec! classes known as Gawna and Barahi, The first class 

ncludes soft thick canes eaten to a great extent as sweetmeats 5 the chief of these are 

to have been introduced by Oolonel Sleeman, the 
of varieties are striped cane called pachran^i. A number 

AmonSt them which bear different names in different distiicts. 

short thin and kutiar, sararu, a.nd kansia, all of which are 

fanna Tor sutar in some respects better than that of 

country fall ^j’® varieties gi own in the Nagpur and Chhattisgarh 

dkaortimth velWt^Wnft ^ classp, the first compusmgtlie kinds known as han^la, 
ournle'l and ^ stalks) mailagir and pachrangi (stalks striped with red and 

sterJmld ckl with stalks of a dLp purple colour. The second or hard 

eludes the hard white kaihia cane, and the reddish coloured ledL 
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both of which yield juice with a strongly saline taste. Th^e two latter ^ , 

kinds ever grown without irrigation. Speaking generally, ?n?c: 

hard varieties occasions far less trouble and expense than that of the softer k d . 



cane. I may mention here that sugar-cane is commonly called santa in the iNagpu 
districts and kustar in Chhattisgarh.’* 

(g) CENTRAL INDIA & RAJPUTANA.— Very little of a definite nature 
can be furnished regarding the sugar-canes of the great central tracts of 
India. This is to be regretted since it seems probable the forms met with in 
the warmer and drier areas would be peculiarly interesting. The multipli- 
city of the forms mentioned by some writers demonstrates only the extent 
of the field of future research. It is, in fact, essential that some standard 
of comparison should be established not for the canes of Central India & 
Rajputana only, but for the whole of India. Of no part of I ndia, in fact, 
has the canes been reduced to a scientific standard and practically nothing 
has been determined as to the relation of the various canes to the climates 
and soils on which they are found. But m general terms it may be said 
that it would appear heat, beyond a certain maximum, like a^ superabund- 
ance of water, operates adversely to the production of crystallizable sugar. 
A feature of such importance, it might have been expected, should have 
early attracted attention, but apparently it has been entirely neglected. 
Many planters, it may almost be said, preferred to waste their fortunes in 
trying to cultivate cane on sites selected arbitrarily, rather than to spend an 
initial sum in testing the suitability of the crop for the selected locality. 
To arrive at some ideas on this subject it would seem that the extremes of 
climate should be first investigated and hence the importance of definite 
experiments being performed in the dry hot tracts (such as much of Central 
India and Rajputana) and the humid regions and damp and flooded soils 
of Bengal. 

A good many reports have appeared on the subject of the canes of 
Central India and Rajputana, but these for the most part mention thern by 
name only, and thus furnish very little by which they can be recognized 
and classified with the canes of other parts of India. Thus, for example, 
of Central India the following selection of passages may be given : — 

Major General W. Kincaid, Political Agent, Bhopal, wrote in 1882: ‘^The 
chief varieties of sugar-cane planted in this part of the country are — 

1. Ponda — a white, thick cane, very tender, which yields juice of a superior quality, 
and in larger quantity than other canes. 

2. Kansta — white, with faint rusty-coloured stripes. 

3. Khajla — white and tender, but thinner than Ponda, 

4. Munggee — white, very hard and tall. 

5. Mootora — of a greenish-white colour and very hard. 

6. Ar<a!/<2— black. 

7. Nuggurvoar^dots not requiie irrigation. 

8 . Bhurree ditto ditto thinner than Nug^urwar, 

“ Sugar-canes of the above vaieties, except the last two, grow in the three kinds of 
land named below ; — 


1. Moruit) also called Kulmut Mar, which is thick, black loam, free from 
kunkur. 

2. ATiatiwr— brownish colour, not quite free from kunkur. 

3. Styar land, which has stone ve.y near the surface. 

Nuggurwar and Bhurree canes, which require no irrigation, will not grow except 
in morun soil, or in low, moist localities. 

Captain O. B. Cooke, Political Agent, Bundelkhand, furnished in the 
same year a report in which he speaks of dhttr, honsi, muiua, munga 
hansij hadouka^ kachhr^y rakhoti^ tunia, safaidy siah, and ratshmt^ canes. 
Captain D» W. K. Barr, Political Agent of Baghelkhand and Superintend- 
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ent of Rewah, describes the methods of cultivation, but makes no mention 
of the kinds of cane grown. Major F, H. Maitland gave in 1882 some 
useful particulars regarding the canes of the Charkhari State. The kinds 
grown, he says, are bansi, kansi, and dhaur. Colonel C. Martin, C.B., 
Political Agent, West Malwa, in the same year wrote : — 

There are five varieties of sugar-cane, called — 

(1) white stalk, 2 inches in diameter, 10 feet high, superior quality, and 
used principally for eating. 

(2) Kala — as tall as first variety, not so thick, black stem, much cultivated, 
principally used for eating, not so good in quality as the first. 

(3) Sufatd—ov Dhola, thin stem, 9 or 10 feet high, piincipally manufactmed 
into g4r, 

(4) Mutaira — 7 feet high, as thick as the former, not eaten, but supeiior to 
No. (3) for the purpose of manufacture into giir, 

(5) Sum very thin, 5 feet high, white stem, used for manufactuie into gur, 
and superior to Nos (3) and (4). 

'^Nos. (i) Ponda and (5) Surri thrive in black soil ; the other vai ieties thi ive in all 
soils. All require much water and are therefore grown in situations suitable for lice, 
and are sown after the rice crop is gathered, very low ground, where watei remains 
excessively stagnant, being avoided. Sugar-cane is not grown two yeai s successively 
in the same soil; in the second and third years rice and peas are sown, followed again 
by sugar-cane.** 

In Goona it was reported : — The cane in this district is of eight dif- 
ferent sorts, mz.f ponda^ white sugar-cane, black sugar-cane, (called hhar 
in Goona district), kansia, ledooy ihtrri^ munh, tor a, and chairid^ 

Rajputana.— Colonel T. Dennehy reported in 1883 that in Dholpur — 

** Three kinds of sugar-cane are cultivated in the Dholpur State (i) chain, (2) 
saroia, both hard, thin canes, containing comparatively but very little juice, (3) 
dhori, a thicker cane more flexible and more juicy but containing less saccharine than 
either the two former kinds. The chain and saroia can be giown in any soil, eveiy- 
where in the State where facilities for irrigation exist, dhori is best cultivated in 
•matiiar,z.m\KtMT& of clay and sand principally found in the two paiganas of ** Kalai i ” 
and Basreri.’* Dhori requires great care in cultivation and is considei ed the most 
valuable crop, as its juice, although inferior m quality to that of the othei canes, is in 
quantity nearly double as much per acre as they give. None of the three kinds aie so 
good as the best cane produced in the North-Western Provinces, and this Durbar has 
at present under consideration a proposal for obtaining fiom Moiadabad some speci- 
mens of the best cane on trial for planting m various soils in the State. There appeal s 
to be a general feeling that unless fresh seed canes are pi ocured fi om the outside 
every year or nearly every year, the quality of the ciops will soon degenerate and 
recede to the present geneial standard of cane in Dholpur. It is, howevei, well woith 
a trial, and the attempt will be made.** 

Oolonel W. F. Prideaux wrote that in Jeypore there were two kinds 
of cane grown, known locally as khausila and dhol. In Bhurtpore, on the 
other hand, he says only one kind is cultivated, viz,, suraii, while in Kerowlie 
there are three kinds, mz,, dhaur, sarauti, and katara, the last mentioned 
being most preferred. Oofonel H. P. Peacock alludes to two classes of 
cane grown in Ulwar as follows ; — 

"Theiearetwo kinds of cane cultivated, {i)saroda 01 kansla of a red colour* (2) 
china, dhola, purhea or koiarea, of a white colour, and the juice of which is found 
to have less saccharine matter than the former. ^ 

The Political Agent of Kotah wrote of the canes of that State that 
the undermentioned kinds are cultivated — 

from ^ thick cane; it is only used for chewing, and jagri is not made 

as in the case of ponda, jagri is not 

used for chewing only, 
ing, gives plentiful juice; resembles 
I for making 

jth, produces much juice and is more 
our of they made from it is reddish. 
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(2) Kali Gond Girri, a thick dark cane: s 
made from it and it is only used for chewing. 

(3) Dholi Gond Girri, a light coloured cane 

(4) Dhola, light coloured; about 7 feet lo 
No, 5, but is lighter in colour, is commonly used 

(5) Bansbarra grows to about 6 feet in leng 
used than any other cane for makingjagri, the col 
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(6) Mouhiora a shortish cane with joints far apart, light in colour ; the j agri 
made from it is dark and granulated. 

(7) Kataryus daik in colour : about 6 feet long, joints about 5 inches apart j juice 
of a brown colour; jagri dai k and granulated. 

(8) Ckarert dhont 7 i&Qt long, light coloured cane; joints about 8 inches apart; 
jagri IS generally manufactured from its juice. 

(9) Kansiya slightly red in colour and about 6 feet long; joints about 8 inches 
apart; jagri 1 eddish and granulated. 

(10) a light colouied cane about 6 feet long; joints about 5 inches apait, 
jagri reddish and only slightly sweet. 

(11) Mungia light coloured with daik marks between the joints which aie about 
6 inches apart, grows to a height of about 6 feet; produces much juice. 

(12) Machalf a very long cane, brown colour; produces much juice; jagri light 
coloured and granulated. 

^‘The only two kinds of soil (both requiting irrigation) upon which the cane is 
grown are : — 

(z) Sri Mai (black soil) of every description. 

(zz) Pilia Mai (lightly brown soil). 

All the above kinds of cane are said to grow equally well on either of these soils j 
if either has the prefeience it should be given toptlia mal for each description. The 
inhabitants of towns and larger villages being comparatively the more prosperous, can 
afford to purchase cane fieely for chewing, therefore those cultivators who possess 
cane-growing land in their vicinity turn their attention principally to those classes of 
cane, which, though not so valuable for their yargn-producmg qualities, are the favourite 
sorts for chewing. In the wildet and poorer parts of the country, on the other hand, 
where people cannot afford to chew, but require the dhola and bansbarra kinds 

are the most fiequently selected. The rural cultivators bring in jagri ior sale in the 
towns and large villages. They do not find it lemunerative to grow the canes used 
merely for chewing, as there is little or no demand among their poorer neighbours, and 
the cost of transpoit to the towns and large villages would be prohibitoiy. The kinds 
of cane grown in this State are believed to be similar to the best grown elsewhere, but 
owing to the inferiority of the soil for producing sugar-cane an inferior cane is the 
result. The pi incipal defect here seems to be good manure. If this could be procured, 
the soil could be, it is said, improved to the level of the best cane-growing soils in 
other paitsof India, and an equally good cane could be produced. In some cases 
irrigation is difficult, the kind of plough used is defective, nor are the cattle strong as 
a rule. Under existing circumstances it is believed that the ignorance of the culti- 
vatois is the only obstacle to the production of a better cane. 

Mr. A. Wingate wrote in 1883 that “there are not many kinds of 
sugar-cane in common use for planting, the chief distinction being between 
the cane grown for selling, mostly found in the neighbourhood of towns, 
and that grown for crushing. Of the former kind that chiefly in favour 
is known as gondgadi sometimes called paunda, and of the latter kind, 
the commonest are hharar and bhamsiawarchota. In appearance the 
canes are light yellow or green in colour, and slender, there is also a 
dark variety locally called ^ black,’ but it is not common in Central 
Meywar.” 

Major W. J. W. Muir, Political Agent, Harowtee and Tonk, fur- 
nished in 1882 a detailed report on Sugar-cane cultivation from which the 
following passage may be here abstracted as giving an account of the 
cultivated forms : — 
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“ In the districts of Keshorae Patan of Bundi and of Nimbahera, Chabra, Parawa 
and Sironj of Tonk, the kali and dhamni soils predominate, while the hhuri 
and pill are found only in parts. In the remaining portion of the Bundi State, in 
the Tonk and^ Aligarh districts of Tonk, in the Phoolya or British peigunnah of 
Shahpura and in the Kherar villages of Jeypore and Meywar in the neighbourhood 
of Deoli, the reverse is the case, and while the kali and dhamni are found in a 
lesser degree the hhuri and pili are the principal soils. Those of the best 
quality situated near wells with sweet water are selected for raising sugar-cane, 
which is a rabi or cold weather crop and is grown principally on lands irrigated by 
wells, though it is also raised on lands watered by tanks and rivers. It is, however, 
nowhere cultivated on unurigated lands m the parts mentioned above. 
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The following- table exhibits the different kinds ol cane cultivated ; the principal 
ones being shown separately : — 


No, 

Name of district. 

Varieties, 

Gondan black 
and white. 

Mutora or 

dhari. 

Ledu. 

Bharal thick 
and thin. 

d 

c 

e 

Machal. 

Katariya. 

Sarri. 

Kansiya. 

Principal ones. 

I 

The Bundi State 

do 

do 



do 

do 


do 

do 

Mungiya and 












kansiya. 

2 

Tonk and Ali- 

do 

do 


... 

do 

do 

.. 

do 

do 

Do. do. 

3 

garh. 

Nimbahera 

do 




do 




do 

Do. do. 

4 

Pirwa . 


do 


do 






Bharal. 

5 

Chabra . 

do 

do 



do 


do 

do 

do 

Katanya and 












Kansiya. 

6 

SIronj 

do 

do 

do 





do 

do 

Ledu and Kan- 

7 

Phooliya . 


... 


do 





do 

siya 

Kansiya. 

8 

Kherar, Jeypore 


do 


do 




do 

do 

Kansiya. 


and Meywar. 












*‘The two gondgari species are cultivated piincipally on bhufi soil which 
contains a certain portion of sand. The ledu mungiya and katariya kinds 
on kali, the hharal on both the kah and bhuri, while the remaining kinds on all 
four soils. 

''The gond^ari cane is thick and solid of thin watery juice, sweet taste, soft, 
and dear in price. It is considered of a superioi quality, is used only for eating, 
and is sown in a limited quantity. 

" The mutora grows to a maximum diameter of f of an inch, is hard, and has 
a hollow space running through its centre containing two or three fibies which can 
be pulled out. Its colour is somewhat greenish, its juice is thin and slightly bittei . 
It is also largely eaten and the reason why it is not manufactured into giiv in any 
(quantity is that the gwr produced is wanting (ist) m weight and substance, (2nd) 
in sweetness, and (3rd) m the dana or gp-ains. 

" The ledu resembles the mutora but is soft and sweet in taste. 

"The bhatal is of two kinds, one with a thick, the other with a thm cane. It 
has a watery juice which is not very sweet and yields but little but is not 
wanting in grams. 

" The is of a greyish colour, with a cane about half an inch in dia- 

meter and IS solid and soft to the touch. It yields a thick juice, the g%ir from 
which is slightly greenish and not wanting in grains. 

"The machal is like the mungiya in all lespects except that the space 
between the knots is longer. 

" The kaiariya is yellowish and is about half an inch in diameter. It is solid 
but soft to the touch, and its juice is thick and sweet. The gur is yellowish and 
of a good quality.^ 

" The sarri is a thin greenish cane but solid. Its juice is thick and sweet but 
the knots are not very far apart. The gur is 1 eddish, soft, and not wanting in 
grains and weighs heavy. 

" The IS like the mrri but is hard and has a longer space between 

the knots. It has also a hollow centre with fibres.*' 

In Ajmir-Merwara it has been stated that three forms of cane are 
grown, sagari, gundgiri, and kansea. The last mentioned is said to 
be cultivated for the purpose of its juice which is sweeter, clearer and 
more palatable than that of any other cane. Sugar manufacture is, how- 
ever, confined to the villages belonging to the Chokla of Pushkar The 
sagrat and gundgiri canes are grown near the homesteads and are eaten 
fresh. 
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(i) BOMBAY.— Most of the early writers speak of three forms of cane 
as met with in Bombay and that these are much larger than the canes of 
Bengal, The amount of crystallizable sugar which they contain appears, 
however, to be considerably less, hence apparently the reason of the 
greater importance of sugar cultivation in Bengal. 

In Ahmadnagar, accoring to the Bombay Gazetteer^ four chief kinds of sugar- 
cane are sfiown, kala^ or black, pundydbas* or pale yellow, bahmani, white and 
puiple, and kadt or white. Kala or black also called tamboa or red, is of a dark 
mulberry colour and grows six to ten feet high and one and a half to two and a half 
inches thick. It is very juicy and yields dark, brown, raw sugar or gur. Puudydbds, 
also called pandhra or white, is pale yellow in colour and is thicker, but shorter than 
the black and yields a lighter coloured and higher priced raw sugar. Bahmani, a 
variegated white and pale cane, is soft m the bark and is chiefly sold for eating raw. 
Kadi also called halkya or bet is white, and is slender, shorter, and less juicy than 
the others. It is sow'n along the edges of fields of the other varieties, as it requires 
little water, manure or care. In damp lands the kudi or bet yields a second growth 
(a ratoon crop) from the original stalk. 

Baroda. — Only two varieties of sugar-cane ai e known in the district, the white and 
the purple coloured. There are two varieties of the white sort, mz , vasaigari or 
malbari and vansL The latter is thinner than the foimer. In Dharwar the 
chief varieties used are kahbu, ramrasdali, gabrasdah and kara kabhu. The 
halknhhu or grass cane, though the smallest variety is considered the finest. It is 
white and thin, about the thickness of a good sized millet stalk. It is sown in rice- 
fields and is considered a hardy plant. It is very largely grown because it has several 
advantages over the other varieties. It wants less water than the large white and red 
kinds. After it has once fairly taken root little wateiingis required, the ram alone 
proving nearly enough. 1 hough the larger cane gives much more juice it has much 
less saccharine matter in proportion than the small cane, and requires far more 
boiling to make gur or coarse sugar. The gur made from the small cane is also con- 
sidered of superior quality. The gur of the small cane is light and granulated, while 
that of the large cane is heavy, wiry and of a somewhat darker colour. On account 
of its hard bamboo-like texture the small cane is much less subject to the attacks of 
jackals and wild cats than the large cane. To sow an acre of kalkabbu requires 
2,500 to 3,000 cuttings at three cuttings a cane. The ramras dah cane is streaked 
white and red, and is sown in rice-fields as well as in gardens. It grows to a fair 
height and thickness, and an acre yields about ten loads of mierior jagri, from which 
no sugar is made. The gabrasdah is grown in small quantities in garden lands for 
local use, and wants care and water once a fortnight. The skin of this cane is remark- 
ably thin, the knots aie far apart and it is very juicy. It is much like the Mauritius 
cane. For an acre of gabrasdah or rdmrasaali 5,000 cuttings at five cuttings a 
cane are required. The karra kahhu is the common red cane. The other four minor 
varieties are the Mauritius or morish^dda-hahbu, dodiya, byatalldoda, and the bile 
kahbu. The Mauritius cane yields juice superior to that of the common cane, but, as 
it wants more water, and is more liable to be gnawed and eaten by jackals and 
porcupines its growth is limited. 

Of Kanara it is said : — “ Sugar-cane, is largely grown both above and 

below the Sabyadris. It is of three kinds, rasal or spotted, kare or black, and bile 
or white. Das kabhu grows about two inches thick and six to seven feet long, and 
yields more juice than either of the other kinds. Kare kabhu grows about an inch 
thick and four to five feet long, and bile kabbu about half an inch thick and three 
and a half to four and a half feet long. The kare kabbu, whose molasses are 
reckoned the best, is mostly grown on the coast, on river and stream banks, near 
ponds, and m other places where water is available.” 

In Khandesh the five chief kinds of cane are: — '' A small cane, khadya ; a 
black cane, kdla ; a white cane, hundya ox pdndhra ; a striped cane, bdngdya / and 
Mauritius, a yellow^ cane. I he small khadya cane is the most widely grown as, 
though it yields inferior molasses, its hardness makes it stand storing and can yingf rotn 
one mai ket to another. I he black, kdla, cane, the best for eating, is usually grown 
tor that purpose only. The white pundya or pdndhra, and striped, bdngdya, canes 
are both good croppers, but require to be well watered and freely manured. They 
are usually cut for market, but also yield very fair molasses. One variety of the white 
cane, a little stouter than the finger, hard and woody, contains apparently but 
little mice. What there is must be very sweet as the yield of molasses is very great. 
The Mauritius cane, introduced on the Government farm at Bhadgaon, is now 
rather widely grown. As to bringing it to perfection it wants rich manuring and 
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watering, it is usually found only in the fields of well-to-do ryots. The molasses is 
sugary and fine, but, as it carries badly, its price rules little above the small 
khadya cane molasses/* 

Kolhapur. — The su|'ar-cane crop is one of the most important in the State. 
There are five kinds of sugar-cane grown in Kolhapur bhons^a, rJnmii apiindn, 
khadkya^ramrasdl and or 1 ed. Of these five kinds bhons^a is streaked 

white and red and is grown in garden lands to a less extent than rdmrasdl. 
Chtmndpunda seems to be a species of rdmrasdl. Its skin is thin and its loints are 
close. As it is considered inferior to the other kinds very little sugar is made from it. 
Khadkya is white, gi ows about the thickness of a good Indian millet stalk, and has 
very little saccharine matter. It is grown in the PanhAla, Katvir, and Bhudargad 
Sub-divisions. It is har d and requnes to be watered thoroughly, only once during the 
dry months. Rdmrasdl, a white variety, about five to eight feet high and an inch 
thick, IS largely grown in the garden lands of the Alta, Kai vii, and Shirol Sub-divisions. 
Its joints aie far apart, and it is the most juicy of all varieties. Tdmhdi or red was 
once very common, but it has now given way eveiy where to hhonga and rdmrasdl. 
Though less juicy it is sweeter than ramrasdl and is much eaten. " Of these five kinds 
the white and the striped kinds seem to have been introduced about thirty-five years 
ago, and they, if not the acclimatised varieties of Mauritius, vciy much lesemblc it. 

Nasik — Of the varieties grown here, theie are four kinds called — White 
hhadya, stuped bdngdya, black or and Mauritius called The 

last is grown only to a very limited extent near TSJdsik and Deolali. The white 
cane, khadya, though very hard and coarse for eating, yields the best molasses, 
and the crop requires less labour and care. It is found over almost the whole district! 
In Malegaon and part of Yeola, the striped hdngdyn cane is chiefly grown, but it is 
seldom pressed. Mauritius cane requires the greatest care as legaids water and 
manure, and the molasses are generally infeiioi*' {Bombay Gas.). 
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Mr. 0 z 3 x\x\Q, Director of Land Records a 7 id Agncitliure, a 

classification of the Bombay canes m a Note on the Cultivation of the 
Sugar-cane^ which he published in 1887. He referred all the forms men- 
tioned by local officers to four sections as follows : — 

I. The large white cane.— Soft, juicy, tall, and thick. The gul is 
soft and does not carry well. But with abundant irrigation the "^large 
outturn makes this variety very popular where water is plentiful. Its 
softness renders it excessively liable to damage by cattle and jackals. 
In some districts it is supposed that there are two varieties of the while 
cane, one indigenous and the other imported from Mauritius. The 
supposition may be correct, but it is more probable that one is merely an 
earlier importation than the other.” 

This includes the following forms 
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Marathi. 

1. Pundia or Phundia. — ^This is the commonest name. The woid probably means 
white, though colloquially it is used of a fat dumpy child, and may be applied to 
denote the thick growth of this variety. 

2. Monsas or Moris.— Corruptions of Mauritius, reported from Khandesh (Savda) 

and Ratnagin, '' 

3. Pandhra.— White. 

4. Vilayati.— Foieign. 


Gujarati. 

5. Dholi.— White. 

6. Bhan, — Brownish white. 

7. Pundi.-^Mar. Pundia. Occasionally used. 

8. Malbari.— From the Malabar coast, wheie Maui itius cano was first intio- 
duced. 


, Kanarese. 

9. Bile Kabbu. — White cane. 

10. Dodd or Das Kabbu. — Latge cane, 

H. Rasavali or Rasadali, — ^Juicy cane. 

called bShed 

variety is alleged to be distincl 


it is 
Its 
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Stndkt, 

14. Acho. — White. 

15. Vilayati. — Foreign— introduced from lEhe Panjab, 
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2. “ The large red or black cane.— The colour varies from red to 
dark purple. This variety is gradually giving place to the white cane. It 
is, however, sweeter and more liked for raw eating. On the other hand, 
the colour of the cane is imparted to thegul, thus depreciating its commercial 
value. A yellow golden is the best colour for gul. The red cane is soft, 
juicy and sweet, but not so large a cropper as the white. 

Marathi. 

1. Kala.— Black. 

2. Tamb or Tambda. — Red. 

3. Nila. — Purple. 

4. Jambhla. — Purple. 

Gujarati. 

5. Rati.— Red, There are several local names descriptive of the source from 
whence the cane was introduced j thus the Balsan, the Vasai, and the Songhadi 
cane, introduced from Balsar, Bassein, and Kathiawid. 

6. Lai. — Red. There are several local names descriptive of the source from 
whence the cane was introduced; thus the Balsati, the Vasai, and the Songhadi cane, 
introduced from Balsar, Bassein, and Kathiawad. 
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7. Kare Kabbu. — Black cane. 

8. Garho, — Red. 

9. Vangrae.— Purple. 


Kdnarese, 

Sindhi. 


3. « Striped or streaked cane.— The stalk is variegated with streaks 
or lines of purple and white. It is the favourite for raw eating but makes 
good gul. 

Marathi, 

1. Bangdia. — Bangle cane — derived from a coloured kind of bangle. 

— Variegated. A common name m Satara, and occasional in Poona. 

3. Bharal. A trough or tube. Due probably to a larger central pith in this than 
in other canes. 

4* Bhonga or Bhongala. — Literally hollow. This name is common in Kolhapur 
and conveys a meaning similar to that conveyed by Bharal and Dhamni. 

Kdnarese, 

5, Rambali. — Meaning doubtful. 

_ ^ 6. Ramrasdali. — Ram is the name of the god, meaning intensive, ^^The prince of 
juicy canes.” 

7. Rudraganthi.— Rudiaganth is a figure worked into cloth on the loom, Figured 
cane.” 

8 , Dhamni. — A tube, equivalent to Bharal in Marathi. 

This variety is apparently unknown in Gujarat and Sind. 
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4. “The straw cane. — This is the hard, slender variety. Its hardness 
makes it popular where pig and jackals are harmful. It is much grown, 
for it will mature with a very scant supply of water. It is even grown in 
tracts of heavy rainfall without water at all or else with a preliminary 
flooding only at planting time. When thus grown it is called the water- 
less {nip am), cane. It is hardy and produces gul of excellent colour and 
keeping qualities. ’’ 


1. 

2. 

3. 


5. 

6 . 

7* 


Marathi, 

Vara.— Vdra = air, cane not artificially watered. 

Khadia. — From khadi a stone, a name due to the hardness of this variety. 
Bharad, — Bharad land is hard, hilly land 

Dongaria. — Dongaria is hilly. These last three names convey the same idea. 
Khajuria. — Date-palm cane, perhaps from the taste of the juice or the sul, 
Bas. — North Deccan, j , 

Kalakia.— South Decan. words mean bamboo. 
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8. Bhonsa,— A reed, in Ratnagiri. 

9. Kathi. — In Bijapur, kathi « a stick—" Stick cane.*' 

Kdnarese. 


10. Hul Kabbu. — Grass cane. 

11. Basar Kabbu.— Meaning doubtful. 

12. Betta Kabbu.— The "Reed cane.” Betta « a reed or rattan, equivalent to 
Bhonsa {see above). 

Gujarati. 

13. Vansi. — In Surat and Kathiawad, vans =* a bamboo, " Bamboo cane.” 


Bombay 

Cane. 
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It is somewhat remarkable that a superior quality of cane, met with 
almost throughout Bengal and Assam, should be designated a Bombay cane. 
There appears to be no distinct record of its introduction into Bengal, but its 
existence may be viewed as deriving interest from the fact that the early 
writers speak of the Mauritius cane having come originally from the Mala- 
bar coast of Bombay. The Bombay cane was first brought to prominent 
attention in 1857 through Babu Joykissen Mukerji having drawn atten- 
tion to the fact, that in that year it was severely attacked by the Sugar-cane 
Borer. Babu Joykissen wrote that "about 25 years ago Mr. McDowell 
of the Kissorigunge Indigo Concern introduced the red canes in the dis- 
trict of Rungpore, hence the Natives of that place call these canes shahiban 
kusar, "On comparison, he says, the experimental cultivators were con- 
vinced that the new canes had more saccharine matter in them than the 
country ones, and that they grew larger and yielded more juice than the 
latter, so much so, that the pecuniary gain to the ryot was more than 
twice the product of the other. Thus in a very few years the neighbouring 
fields of Kissorigunge were covered with these canes. In about 8 or 10 
years these canes were introduced into most of the northern parts of the 
district and from thence gradually spread over throughout the Southern 
parts too.” " The canes when ripe are reaped and earned to the mills, 
where they are cut in small pieces for being pressed, and the fields cleared 
of grass, etc. A few days after, new shoots begin to make their appear- 
ance out of the roots, and the fields are then taken care of, weeded, and 
the earth loosened and manured, and the heads tied together as in the 
first instance In a similar manner a third crop is reaped from the same 
field. In the first and third years the produce of the shahiban canes were 
moderate, but in the second year they yielded a far superior crop. In the 
fourth year some of these fields are ploughed and manured, and some 
other crops are cultivated, but in some instances the lands are left unculti- 
vated for renewing the fertility of the soil. For some years the shahiban 
canes were very luxuriant in this district, and the cultivation of the country 
canes decreased in the proportion the other was introduced.” Babu Joy- 
kissen then proceeds to describe the appearance and progression of the 
disease, which soon ruined completely "one of the much esteemed and prin- 
cipal harvests of the district.” The facts regarding the disease willbe found 
alluded to in the chapter on Diseases of the Sugar-cane, and it need 
only be here added that the wonder is, that some such disease did not 
appear earlier, for the value of the crop only served to work its own ruin 
through a process of over-cultivation. But having said so much, the sub- 
ject of the Bombay red canes may be viewed as exhausted, except that 
writers on Bombay canes seem ignorant of any special and peculiar cane 
of Bombay that would answer to the cane so often alluded to by writers 
on the Bengal sugar-cane industry. The suspicion may, therefore, be 
offered that the so-called Bombay red canes may be the acclimatized form 
of Mauritius cane which on being translated to Bengal survived there 
though it has very nearly died out in Bombay. 

S 140 


Products of India* 


77 


Varieties and Races— Indian Canes. 


n/ //s SACCHARUM: 

^ Sugar. 


(d) MADRAS.—'* In the Coimbatore district, the chief varieties are the white 
(vellei or rastdlei) striped namam and the red or purple cane. The first 
appears to be the Mauritius cane, introduced by Government some forty 
years ago ; it has quite ousted the country cane, which was a very poor 
variety. The namam cane is chiefly used for eating, the rastalei for 
jaggery and sugar’’ {Man. Coimbatore Dtst). In 1843 sugar-cane culti- 
vation was introduced into the Kurnool district when cuttings of Mauri- 
tius cane were sent from Madras, and for several years the Government 
encouraged the industry by remitting the land tax where it was grown. 

The Madras forms of sugar-cane were so fully investigated by Dr. 
Buchanan-Hamilton in his Journey from Madras through Mysore and 
Kanara, that it seems only necessary to supplement the remarks that will 
be found below regarding sugar-cane cultivation in this Presidency by 
furnishing a few of Dr. Hamilton’s passages that more especially deal 
with the varieties. 

Mysore & Coorg — Dr Buchanan-Hamilton in the report of his 
Journey from Madras through Mysore, Kanara and Malabar gives many 
passages regarding the canes he saw. Of Mysore he says 

A considerable quantity of sugar-cane is cultivated by the farmers of the Ashta- 
gram. It is of two kinds : restali and puttaputti. Both yield bella. or jagory ; but’ 
the Natives can extract sugar from the putiaputii alone. ^ The jagory of the lattei 
is also reckoned the best. The restali can only be planted in Chaitra^ the i)uttaputti 
may also be planted in Sravana or Magha, The crop of restali is over in a yeai, 
that of putiaputii requires fourteen months, but may be followed by a second crop 
or, as IS said in the West Indies, by a crop of rattoonSi which r^uire twelve months 
only to ripen. The restali will not survive for a second crop. This is the original 
sugar-cane of the country; the putiaputii was introduced from Arcotby Mustaph 
Aly Khan, who in the reign of Hyder was Tosha Khany^ or paymaster general. 
The cultivation of restali has ever since been gradually declining.” So again he 
remarks of Chinapatam, in Madura, that ** both putiaputii and restalu canes are 
cultivated, and of both the white sugar can be made j but cane that is raised on a 
rich soil will not answer for this purpose, as its cane can never be made to granulate.” 
** Near Bangalore,” I observed, he continues, the cultivation of a kind of sugar-cane 
called moracabo, or stick cane. This kind never grows thicker than the finger, and is 
very hard and unproductive of juice, but it requires less water than the restali. It 
seems to have been the original sugar-cane of the Kolar district, of which all the coun- 
try on this side, of the central chain of hills form apart. The faimers have lately 
introduced the putiaputii from the lower Karnatic, and are extendingjts cultivation 
as fast as they can procure cuttings. 

"The kinds of sugar-cane cultivated in the country round Kolar are four, which 
are esteemed in the following oider, ist restali ; 20.^ putiaputii ; 3rd moracabo; 
4th, cuitaycabo. The two last are very small, seldom exceeding the thickness of the 
little finger; yet the cuitaycabo is the one most commonly cultivated. This is owing 
to its requiring little water, for by n>eans of the machine called yatam it may. have a 
supply sufficient to bring it to matuiity. 

In South Kanara, Dr. Hamilton found two canes commonly cultivated. 
These were known as the hily and the can cabbu or white and black canes. 
"The former, he continues, is the restali, and the latter the putiaputii of the 
country above the Ghats. The same ground will not produce sugar-cane every yeai ; 
between every two crops of cane there must be two crops of rice. A piece of land 
that sows one moray of rice, will produce 4,000 canes, which are about six feet long, 
and sell to the jagory boilers at from half to one rupee a hundred. The moray sow- 
ing of betta land is here about 30,000 square feet, so that, according to the price of 
sugar-cane, the acre produces from R58 to 1^29, or from about £5~i7s, to £2-i8‘6d, 
'1 he land tax is the same as when the field is cultivated for rice. 1 he want of fire- 
wood IS the greatest obstacle to this cultivation ; the trash, or expressed stems, is 
not sufficient to boil the juice into jagory, while that opeiation is performed in earth- 
en pots placed over an open fire. If all the land in Codeal Taluc (district) that is 
fit for the purpose, were employed to raise sugar cane, it would yearly produce 1,000 
pagodas worth of cane; that is to say, there aie about 1125 maunds sowing of land, 
that once in three years might be cultivated. The quantity in the neighbouring 
district on the south side of the river is much greater. The jagory made here S 
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hardj but black, and of a bad quality. It sells at 3 maunds £01 the pairoda, or at 
I2S. ^ hundred weig-ht. Between the rows of sugar-cane are laised some 

cucurbitaceous plants, and" some kitchen stuffs, that soon come to matuuty.’’ 

In North Kanara “sugar-cane/’ Dr. Hamilton tells us, was at the beginning of 
the present centuiy, “raised on mackey land , but four yeais must intervene between 
every two crops ; and for the hrst two yeai s after cane, the 1 ice does not tin ive. The 
kind of cane usedheie. Dr. Hamilton adds, is called hilly^knbo which above the 
Ghats is known as mara kabo. Inland they cultivatel the can-kabo which above 
the Ghats is called puttaputty. ” 

In Kellamangalam (in the Karnata) Dr. Hamilton found foui kinds of cane, 
restali, putiapuity, mara-kabo^ and chitiu’masun The I'aggei y of the restnhf 
he tells us, sold higher than that of any of the othei foims and that the putiapuity, 
was valued as an edible cane. The can-kabo, a fifth foim allied to the puitaputty, 
like it requires garden cultivation, but the mara»kabo, and chtUu’waitun may be 
grown anywhere. 

(i). BURMA.— In a report on the sugar-cane of Burma Mr. J. E. Bridges 
furnishes the following particulars regarding the forms met with : — 

“ In Burmese times there where small patches of black cane grown i ound Beelin 
and sugar was manufactured in small quantities. Shortly after the English took the 
country, the ' Madras cane ’ was introduced from Moulmein, and it is now the cane 
almost exclusively grown in this tract. It is of a yellowish colour and so flexible that 
it does not require any suppoits. It grows to a height of 10 to 12 feet. Vaiious 
testings of the juice of this cane weie made with the saccharometer and the lesulfcs 
are given below, together with corresponding peicentage of coarse sugar obtained by 
actual experiment : — 


Name of village. 

Percentage of 
sugar in j'uicc 
accoi ding to 
saccharometer. 

Percentage of 
coarse sugar in 
juice according 
to expciimcnt. 

1. Kadipoo 



23*57 

14*76 

2. Ngetchoon 



25*71 

15 27 

3. Dawoon (Thatone sub-division) * 



20*00 

12*52 

4. Ditto ( ditto) 



22*85 

14*31 

5. Nyounpalin .... 



25*71 

15*69 

6. Shwaylay 



22*85 

14*31 

7. Pokwon ..... 



22*85 

14*31 

8. Beelin ..... 



24*25 

15*7<5 

9. Pokwon 



24*25 

15*36 

10. Payasaik ^ 



24*25 

14*45 

1 1 . Thehbyoo river .... 



25*71 

15*69 

12. Ditto 



27*14 

17*00 

13. Ditto 



27*14 

17 00 


Ratooning . 

146 


“ The percentage of jaggery to juice is said to increase as the di y season advances 
and the testings made would confirm this fact, as the testings on the Thehbyoo which 
were made at the end of November, give a much higher percentage than those made 
on the Beelin river about a month earlier. An iron boihng-pan (kfa'Hf) containing 
14*16 gallons, or i4i*6ofij. of juice, yields m Novembei 22*7511). of jagj^ciy. The 
cultivators state that in January and February an iion pan, full of juice, yields 26 to 
28a of jaggery, or an increase of two to four per cent. The peicentage of coarse 
brown sugar to juice may, therefore, be taken as varying from iS to 20 per cent. 

“Next in importance to the Madras cane comes the kaingyan, so called from its 
resemblance to the kaing or elephant grass. It is whitish in colom and grows to the 
same height as the Madras cane, but is much thinner. It is also flexible and does 
not require supports. It is said to yield 20 to 25 canes to each stool and to ratoon 
for five years. I found a few Burmese cultivators trying this kind of cane, as they 
think it will take less labour to cultivate than the Madias cane; they have, how- 
ever, 3 .S yet only planted enough of it to obtain seed for next year. The Shans 
state that this kind of cane is almost exclusively grown in their country j that it is 


* This plantation was injured by floods and the cane was veiy pooi. 
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easier to cultivate, but yields much less juice than the Madras cane. Its juice was 
found to contain 21 ’43 per cent, of sugar according to the saccharometer and ^ 3*42 
per cent, of coarse brown sugar according to actual experiment. The macerated 
rind or cane trash of both the Madras cane and katngyan are used as fuel in boiling 
the juice. *1.1. 

“ The other kinds of cane are only found in small quantities here and there in the 
different plantations. They are — 

(a) the anyagyan* 

(b) the kyoukgoungyan ; 

{c) the kyannet. 

^^The anyagyan or Upper Burman cane is of a reddish colour and has short 
thick joints ; its juice contains, according to the saccharometer, 20 per cent, of sugar 
and according to actual experiment 12*52 per cent, of coarse blown sugar. 

The kyoukgoungyain is a large cane of greenish colour much resembling the 
Upper Burman cane ; it has also short thick joints. According to the saccharo- 
meter its juice contains 14*28 per cent, of sugar, and according to actual experiment 
8*94 per cent, of coarse brown sugar. Loamy soil does not appear to suit this cane, 
which grows best in the alluvial clay of the tidal creeks in the Bassein and Thonegwa 
districts. Its juice in Bassein contained, according to the saccharometer, 22*85 per 
cent, of sugar, or according to actual experiment 14*31 per cent, of coarse brown 
sugar. The Upper Burman cane and the kyoukgoungyan are exceedingly brittle 
and both require supports. They are eaten as a sweetmeat and cannot be util]2ed 
for manufactunng sugar, as they break at the joints whilst passing through the mill. 
The cane trash of these canes cannot be used as fuel for boiling the juice . 

The kyannet or black cane is a thin cane of a dark purple colour ; it^ has green 
leaves and yields but little juice. According to the saccharometer the juice of the 
kyannet contains 24*25 per cent, of sugar and according to actual experiment 15*19 
per cent, of coarse brown sugar. There is another variety ot black cane with purple 
leaves which is used by the Burmans as a cure for insanity. ” 


In conclusion it may be remarked that, from the above brief review of 
the canes of India, it will be seen that the distinction into edible canes, 
grown specially for the local markets (where they are sold as fruits), and 
into canes grown for the preparation of sugar, is urged by many writers. 
Indeed, it is often said that the edible cane crop is more profitable than the 
sugar-producing. The further distinction made by Duthie &: Fuller into 
canes suitable for low damp soils and those for high rich lands, where 
much irrigation is necessary will be observed to have its exact parallel in 
Roxburgh's forms. It is, besides, the almost universal classification and 
need not therefore be further dwelt on. It is worthy of special consider- 
ation, however, that in their unconscious natural selection, the Natives of 
India are not now, and never have been atcuated by the singleness of 
purpose that characterizes the European planter’s operations. They 
select not only canes suitable to particular climates and soils but canes 
which are good for sugar making, good for distillation, and good for eating. 
The two last mentioned would be highly unsuited for the sugar maker as 
their special merit may be said to be a copious and sweet juice with a 
low percentage of crystallizable saccharine matter. It is ignorance of the 
fact that such a cane is not only of great value to the people of India, but 
even more profitable to the cultivator that has caused so many writers to 
fail to appreciate the true character of the Indian sugar market and trade. 
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THE IMPROVEMENT OF SUGAR-CANE. 

It may be said that, among others, there are four possible methods of 
accomplishing this result : (i) by experimenting with all available canes 
to test their adaptability to a new environment ; (2) by ascertaining the 
effect of peculiar methods of cultivation ; (3) by selection and propagation 
of sports or buds, found advantageous to the object aimed at; and (4) by 
a similar selection from seedlings. 

Suitability to environment.— It is, perhaps, scarcely necessary to 
deal in great detail with (i) and (2), nor to treat them separately. The 


IMPROVE- 

MENT. 


148 


Suitability, 

149 


s. 149 


8o 


Dictionary of the Economic 


SACCHARUM ; 

Sugar, 


Cultivation in India. 


IMPROVE- 

MENT. 

Suitability. 
Conf. •with p. 
69. 

150 


Con/, with p. 

5. 


results that have been attained by the European planters in the great 
sugar-producing countries will at once be brought to mind. The canes of 
this country and that, have been carried here and there and subjected to 
all sorts of experiments with, in consequence, the production of an extensive 
series of now widely different cultivated races that can scarcely be said to 
preserve any of their original characteristics. But even without securing 
exotic forms on which to operate, the planters have effected vast improve- 
ments by ascertained dehnite systems of cultivation and treatment, and 
the resulting states of the cane have been found more or less permanent so 
long as the required treatment has been adhered to. Continued cultivation 
under certain conditions of climate and soil or under the influence of 
special manures, etc., may thus be said to tend to produce or preserve the 
peculiarities of many of the canes that have received distinctive names. 
These improvements are generally, however, rapidly destroyed, or at least 
altered, on the canes being carried to still further countries or even in the 
same country on their being subjected to diversified influences. L'hus, for 
example, several writers affirm that Bourbon cane was originally obtained 
from the coast of Malabar, Assuming this to be correct (but it is of no 
moment should it not be so), the translation of the Malabar cane to the 
insular conditions of its new home and to the improved systems of cultiva- 
tion it there received, resulted ultimately in the production of what is 
known as Bourbon cane. A few years’ return of that improved stale 
sufficed, however, in India to reduce it to what is perhaps a worse condition 
than its original. The effect of altered environment may be said to be 
often so immediate that a much less severe translation than the one 
indicated may suffice to produce startling results. Thus, for example, it 
was at one time thought that a great improvement might be brought 
about, in the Bengal sugar industry, by the cultivation of one of the superior 
Bombay qualities. High expectations were entertained, the plant was 
largely grown (as, for example, in Hughly, Rungpore, and Burdwan) 
but unfortunately disease appeared and proved quite as fatal as that which 
swept away the labour and outlay which had been spent for nearly half a 
century in acclimatizing the Otaheite cane. It may be inferred, however, 
from what has been said, that, just as the Malabar cane in its new environ- 
ment improved into Bourbon, so the Bombay might in Bengal have be- 
come a superior stock. It follows accordingly that continued experiment- 
ing with the cultivation not only of foreign canes but of the canes of the 
provinces and even of the districts of India interchanged may result in the 
production of a condition of high merit. And this result may be obtained 
as much by the varied methods of cultivation to which the plant is subject- 
ed as to peculiarities of climate and soil. The student of Indian agricul- 
tural ana economic questions cannot fail to bring to mind an extensive 
list of parallel examples of the behaviour, or rather what might be called 
the eccentric behaviour of plants under slightly altered conditions. The 
whole myster); of the multitude of forms of rice may be said to be a mani- 
festation of this principle. It is, perhaps, needless to cite special examples 
in connection with rice, but the reader may consult the remarks {VoL F., 
dij) regarding hara rice. That highly prized form is grown on one or 
two fields only in the Peshawar district, and when tried on other fields or in 
other parts of India has hitherto reverted to an immensely inferior condi- 
tion. The Indigo planters of Bengal are well aware of the advantages of 
obtaining their seed horn certain parts of the North-West Provinces. A 
very extensive list might be drawn up in order to demonstrate that in 
India, with most cultivated plants, there exist many peculiarly local 
manifestations. In the case of sugar-cane we are practically ignorant of 
the value of these. But this much may be said that infinitely greater and 
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more lasting improvements might be looked for from an extensive invest!- IMPROVE* 
gation of the merits and peculiarities of indigenous sugar-canes, than MENT. 
from all the efforts at acclimatising the racial peculiarities of exotic forms Suitability, 
that have or are ever likely to be put forth. It seems to be the prevailing 
evil tendency of agricultural reformers to look to countries outside India 
for new economic products or superior races of existing crops. A state of 
indebtedness in these matters must necessarily mean the absence of the 
vitality essential to progression. Witness the load laid by its pioneers on 
the tea indu*-try through the importation of the Chinese plant. It was not 
until the so-called indigenous tea was taken in hand and the Chinese stock 
largely exterminated, that tea-planting gave indications of success. Wit- 
ness also the extravagant waste of money in the attempts to bring back to 
India the Carolina development of rice. Improvement by insidious adapta- 
tion of the indigenous stock may be less rapid (and hence by no means so 
attractive to the individual reformer) than the importation of a perfected 
race, but the result is more certa’n and the accomplishments, how^ever slight, 
are permanent and direct gains. The failure of the past attempts at estab- 
lishing in this country sugar-cane plantations, at a time when India 
might (at least along the more direct routes of export) have had reason- 
able expectations of success, may to a large extent be attributed to the 
chief effort having been directed towards the vain pursuit of methods by 
which to perpetuate, under the vastly different conditions of India, the 
special peculiarities of certain races of cane which had been brought to 
their perfection in the West India Islands. The idea of using the Indian 
forms of cane was only embraced when the industry was on the eve of 
expiration, or at all events when it had wasted fruitlessly its best oppor- 
tunities. 

The abolition of slavery was by many thought to be the death-blow to 
the West Indian sugar plantations. Experienced planters, accordingly, 
removed to India as a more hopeful field for future enterprise. The in- 
ternal communications of this country were then, however, in a very back- 
ward condition. The sugar manufactured could not find its way to the 
coast, except by having to bear ruinously heavy transport charges. The 
selection of sites for sugar plantations was, in many cases, about as ill- 
advised as possible and the energies of the planters were, as already ex- 
plained, far too much directed towards the futile endeavour to acclimatize 
West Indian canes. Their capital had been expended on the construction 
of unnecessarily large buildings or invested in unsuitable machinery. It 
was early seen that they could purchase cane cheaper than they could 
grow it, and that even a greater field was open in refining Native crude 
sugar than in extracting the juice and direct manufacture. Their refined 
sugar found little or no sale in India, and it failed to compete in quality 
and price with that which, despite the altered state of the West Indian 
labour market, continued to pour into Europe from the English, French, 
and other colonies. Emigration of coolies from India saved the sugar- 
planting colonies. But many conflicting influences came to bear on the 
young sugar-planting enterprise of India and in consequence it gradually 
died out. 

While facilities of transport have now been greatly improved, and sugar 
might be conveyed to the port towns at a comparatively cheap rate, from the 
very localities chosen half a century ago for sugar plantations, beet-sugar 
has effected a complete revolution on the position and possibilities of the .. 

foreign export trade in Indian sugar. At no time has it been very important, 40,* 
but at the present day it is less so than it was a few years ago. Beet-sugar ^ 
is not only coming to India in yearly increasing quantities, but having closed 
many of the European markets for West Indian sugar, large quantities of 

6 s. 150 



82 


Dictionary of the Economic 


SACCHARUM : Cultivation in India 

Sugar. 


IMPROVE- 

MENT. 

Suitability. 


Price of Indian 
&; Foreign 
Sugars 
Conf. 'With 
323 ’ 328 , 

151 


Selection. 


152 

Conf.mth pp. 
p, JO, 44-46, 
61, 134-136, 


Conf, mtk 

p,l9^ 


foreign refined cane-sugar are being thrust upon India at a very low price. 
At present, therefore, improvement of sugar-cane may be said to largely 
mean the improvement of the indigenous forms for the Native market. This 
is a very different problem from the improvement of cane for the produc- 
tion of superior qualities of crystallized sugar. It seems likely that the 
Native preference of, what is called by European writers, “ impure sugar,” 
may have more to recommend it than is generally supposed. The crude 
and inexpensive process by which it is prepared allows of competion even 
with the cheapest beet-sugar. The thickened mixture of molasses and 
of crystallized cane-sugar known as gur is sweeter than the refined 
article. The so-called adulterations (when not direct admixtures) are 
generally wholesome enough principles, being derived from the cane and 
many of these are substances which contain nitrogen — an element largely 
deficient in a vegetarian diet. There has, however, always been a certain 
market (specially in Western India) for refined sugar, and, as already 
remarked, the imports of foreign refined sugars aic telling heavily upon 
the Native and European refineries of this country, but it will take many 
years before the desire for pure crystallized sugar begins to affect the 
cultivator of Indian cane, and his manufacture of the substances which 
Messrs T ravers & Sons compare to “ manure.” It may, in fact, be safely 
said that, at present, improvement of cane in India means essentially im- 
provement for the existing local market, and not tor a prospective foreign 
trade which may not unjustly be characterised as a hypothetical market. 

Selection of Better Canes. —But to return to (3) and (4)— the 
remaining methods by which improvement may be ellected, selection of 
sports or buds and selechon of seedlings, which possess desirable proper- 
ties, it may be remarked that these are the natural processes which w'ould 
be expected to suggest themselves from the dictates of personal advantage, 
alike to the ignorant and the educated cultivator. In India the pimciple 
of selection has been in operation for countless ages of sugar-cane cultiva- 
tion, and nearly every district possesses slightly different forms that are not 
to be met with anywhere else. Speaking roughly, the canes of India might 
be referred to thiee great classes 

Edible canes, that is to say, canes which are eaten in their raw 
state as fruits. 

Canes that yield a large quantity of juice, used by the people of 
India as an inspissated syrup— — in place of sugar, 

^rd — Canes that yield a large quantity of crystallizablc sugar. The 
inspissated juice of this nature is boiled longer than is the case 
with gdr and it is then called rah 

Spirit (or rum) is prepared from gdr (the entire juice of the cane) or 
from the molasses obtained on draining rdb. 

In bringing the various canes that represent either of these classes to 
their present perfection, it may safely be said that far greater attention has 
been paid to Nos. i and 2 than to 3. The edible canes (in the vicinities 
of cities) pay Ihe^ cultivator better than any others. The principles 
that have guided his selection have, therefore, been a soft pulpy stem with 
profusion of sweet juice, conditions by no means characteristic of a 
high percentage of crystallizable sugar. Such a cane is necessarily 
delicate, being liable to the attacks of white ants, easily injured, by the 
winds, and a prey to the pilfering proclivities of the people. It could there- 
fore, be only grown on the lands near the homesteads where the soil is 
richly manured and the fields carefully tended. A cane of this nature 
would be unserviceable and wasteful if used in the manufacture of gtir, 
put while having been thus actuated by what may be called selfish motives 
m his natural selection, the Native cultivator has kept another consideration 

s. 152 



Products of India. 


83 


Improvement of the Sugar-cane. {G. Watt ) 


SACCHARUMi 

Sugar. 


in view, . suitability to the conditions of his surroundings. Not the 
least important factor in this aspect has been a desire to possess the 
power to resist the natural enemies or disadvantages of his cultiv- 
ation, such as white ants, jackals, winds, severe drought, inundation 
swampy soils, and high temperatures. The evil consequences of high tem- 
perature on the expressed juice he combats, as will be seen below, by 
manufacturing the juice into gur at once, and during the cooler hours of 
night. But a soft cane with a thin bark would be more liable to the inju- 
rious depredations of ants and jackals, and would also be more easily 
broken by the sudden gusts of wind and even heavy storms that sweep 
over the cane-fields as they are nearing maturity. A thm bark (or rind, 
as it is popularly called) would not only allow the cane to be more easily cut 
through by ants and jackals, but would expose the juice within the cane to 
destructive changes in its chemical nature. Drought and high temperature 
check growth and tend to dry up the juice within the cane before it can be 
reaped. From all these considerations it has come about that the Natives 
of India have selected small hard canes for their sugar-producing crops, the 
larger, softer and more juicy kinds being reserved for garden cultivation, 
where they can be^ more carefully looked after ; the poduce affords the 
edible canes. ^ But in this gradual evolution or progression into suitable 
forms the Native cultivator does not at present resort, and there is nothing 
to show that he ever did resort, to seminal selection. 

Flowering and Seeding of the CANE.—The flowering of the cane 
is viewed as an evil omen. It is a token of death. The arrowy-forming 
cane (as the West India planter calls the terminal panicle of flowers) is at 
once removed by the servants of the owner, who thus take on themselves 
and save their master from the evil consequences portended. It is not to 
be wondered at, therefore, that the notion is prevalent in this country that 
the cane never flowers or rather never seeds. The period at which the 
cane is cut very probably precludes the possibility of its flowering, and it 
is only with the stock, left sometimes in the field for next year’s seed-canes, 
that the phenomenon of flowering is observed. Butin India as in Java, 
the West Indies, and elsewhere the cane may often be seen flowering, 
and certain forms (as, for example the violet-scented canes of Java) 
obtain special names from the peculiarity of their flowering panicles. Some 
of the early European writers say that in the Gangetic basin the cane was 
supposed to be sometimes raised from seed. If ever this was so, modern 
writers do not appear to have recorded the existence of the practice at 
the present day. Indeed, it might be almost affirmed that in India the cane 
seeds but rarely, in fact, it is only very occasionally that it is allowed to 
flower. But the information that exists on this subject by no means justi- 
fies the assertion that sugar-cane has never been known to seed in 
India nor even that it has never been raised from seed. During two 
or three isolated periods the subject has been discussed in India and 
various reports published, but it appears that the rage for imported canes 
together with the discredit thrown by Mr. Wray and other practical plan- 
ters on the possibility of improvement from seminal selection, have tended 
to consign the enquiry to the position of a curiosity in plant-life. It has 
been urged that since flowering deprives the cane of its saccharine 
fluid the production of seed should be discouraged. The only possible 
advantage, writers on this subject have contended, should be looked for in 
the production of a hybrid between cane and some hardier grass. Thus, 
for example, Mr. Wray wrote, Experience and much consideration had 
quite convinced me that it was entirely useless to hope for any good re- 
sults from cane flowers, of whatever variety they might be, being brought 
into contact with cane flowers. I, therefore, determined to try the Guinea 
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CORN or hajra and the Indian corn or maize [huia) with the cane plant. 
Now, both of these plants perfect their seed; and I ventured to hope that 
by planting them together, I might get the flowers of the Guinea corn and 
Indian-corn to impregnate and fructify those of the cane.” Mr. Wray 
failed in this expectation and naturally so* He succeeded, however, to 
make the cane flower, along with the other plants with which it was culti- 
vated, and he adds “ notwithstanding all my care and attention, I had not 
the gratification of seeing any seed appear on the cane plants so treated, ” 
and, therefore, ** the failure of this, my last hope, set the question at rest in 
my mind.” ^ Mr. Wray’s position, therefore, was that because he failed to 
cross two widely remote genera of grasses it was impossible to cross the 
various forms of sugar-cane, or to cause any particular form to produce 
seed. The simple fact that seed of the cane has been produced and ger- 
minated too, shows the absurdity of Mr. Wray’s contention. Whether or 
not any great improvement is possible in this direction (or more readily 
accomplishable than by other means) is quite another matter. The subject 
of the possibility of improving the cane by seminal selection is being 
warmly investigated at the present time both in java and the West Indies. 
The plant has been made to seed, and the seeds have been germinated, 
A controversy has, in consequence, ensued in Kew Bulletin, part of 
which will be found in the Linnaean Society’s Journal {VoL XXVII, 197- 
201, PL 3S) as to whom the honour should be ascribed of having first 
figured and described the seed. It may be of some interest, therefore, to 
trace out here the historic records of this subject which have a bearing on 
India. In 1792 Mr. P. Treves of Benares, in a long and able paper on 
the sugar and sugar-cane of that district, says •. « I have never observed 
the cane in this country to flower. I therefore conclude it is cut too soon. 
The cane, like other productions of the vegetable world, produces seed, 
and analogy warrants the conclusion, that in that condition it is fittest for 
the hook.’ So again after dealing with the 'religious objections to the 
flowering of the cane he remarks ; “T am informed that thereis a species of 
cane c^led Kutharit cultivated in or near the district of Champarun, and 
upon the banks of the Gogra, which is not cut down by the cultivators 
the:^of until all the canes are in flower.” Subsequent writers w'ho speak, 
of the sugar-cane being raised from seed in some part of the Gangetic 
basin have very probably derived their information from the above 
passages, the facts being distorted. Roxburgh, also in 1792, published a 
report in the Proceedings of the East India Company (frequently quoted 
by the author of this article) in which the following remark occurs : The 
flowering IS the last accidentthey reckon upon, although it scarcely deserves 
the name ; for it rarely h^pens, and never but to a very small proportion 
of some very few fields. These canes that flower have very little juice left, 
and It is by no means so sweet as that of the rest.” In 1844 the Rev 
Dortor Stewart, Honorary Secretary of the Royal Horticultural Society 
of Jamaica, addressed a letter to Mr. Henry Pinkard desiring him to 
procure, if possiWe, some information on ‘ the mode of propagating the 
Indies.” In that letter the Reverend gentleman says : 
iX”^ West Indies is culitivated from cuttings, iid 

a though the plant flowers yet the seeds it produces are of no avail for 
planting j if they were, the produce would nc doubt be new varieties of the 
results would follow. It is stated that this is not the case 
Uli? ^ Indies, and I am anxious not only to ascertain the fact but to 
seed, such a quantity as may be convenient, with 
information as to the mode of sowing and managing it.” Mr. Pinkard 

Indif Agrifnlrticultural Society of 

India and asked to be informed whether the sugar-cane is cultivated 
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from seed, either in the East Indies or in China** (Jour.f Old Series^ Vol, 
III,, Selections, 84-87), Mr. L. Wray was apparently asked by the Secretary 
of the Indian Society if he could afford any information on the subject, 
and his reply appeared in Vol. III. of the Journal. He there draws atten- 
tion to the fact that Porter, in stating that canes may be raised from 
the seed in the East Indies, evidently takes his cue from Bryan Edwards, 
who writes [see Vol, 2nd, book ^th, p, 240), * In Abyssiaia and other parts 
of the East, it (the sugar-cane) is easily raised from the seed {vide Bruce* s 
Travels),* Now in Bruce’s Travels I have not perceived that he fixes the 
fact in Abyssinia ; but in Vol. ist. Chapter 4th, page 81, he makes Egypt 
the scene of such reproduction. He says, ‘ About four miles from this, is 
the village of Nizelet el Arab, consisting of miserable huts. Here begin 
large plantations of sugar-cane, the first we have yet seen : they were then 
loading boats with these canes to carry them to Cairo.’ ‘ I apprehend 
they (canes) were originally a plant of the old continent, and transported 
to the new upon its first discovery, because, here in Egypt, they grow from 
seed. I do not know if they do so in Brazil, but they have been in all 
times the produce of Egypt,** Mr, Wray continues after the above quota- 
tion : — “About six years since, whilst I was in the West Indies, I fell in 
with a French work on sugar-cane (the title and author of which I forget) 
and I distinctly recollect it asserted, that the cane was raised from seed in 
Egypt, Arabia, and I think, Malabar. It particularly described the arrow 
of the cane and the singular fact of only one in every three plants produc- 
ing perfect seed.’* Mr. Wray concludes, “For my own part, I h ve 
never seen any cane seed, nor do I believe that it is perfected in India.*’ 
But on the other hand, in the same volume of the Agri. -Horticultural 
Society’s Journal, Major Jenkins (a writer whose observations are enti- 
tled to the greatest respect) says that in Assam (Gowhatti) “ some hun- 
dreds of canes (Otaheite variety* may be seen in flower at once in Dr. 
Scott’s plantation, but I think only in plants 3 or 4 years old, i,e,, 
canes which have been planted 3 or 4 yeans, and allowed to remain 
undisturbed as far as regards the roots or shoots. I have sown some of the 
seeds but got no canes, perhaps from being lost among the other grasses. 
The flowering of the canes is not very uncommon anywhere, but the 
Natives consider the circumstances very unfortunate.” “ When the Agri- 
cultural Society were first importing canes from the South Sea Islands, I 
suggested whether seed might not be procured.” It will be found 
that in 1845 Thompson, in connection with his remarks on Mada- 
gascar canes, thought of the idea of multiplying the forms of cane by 
seminal selection ; see the paragraphs which deal with Otaheite Canes. {See 
p. 4li) 

In 1853 the subject of the seeding of canes in India again attracted 
attention. Mr, W. Haworth procured seed in Ceylon (Kandy). These, he 
gave to the Secretary of the Agri.-Horticultural Society by whom they were 
given to the Head Gardener for cultivation. About the same time Mr, 
J, Thomson of Cossipore wrote that he had seen the flowering in Bengal, 
but not very often. He added, “I do not think, however, that what you 
believe to be the seed of the sugar-cane would germinate. At least I am 
not aware of sugar-cane ever having been produced from seed. In the 
West Indies, where they have not the same variation of season as in 
Bengal, the sugar-cane is allowed to stand much longer on the ground 
sometimes from 13 to 16 months. If I remember rightly the season of 
' arrowing’ i.s about November or December in the West Indies.” “I 
believe that it is from the short time which the cane is allowed to stand 

# See Dr. Scott’s statement in chapter on Varieties ot Assam canes, p. 61 above. 
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on the ground that we never see the arrow in Bengal; but I have very 
little doubt that if sugar-cane were allowed to stand through one cold 
season and on to the next, we should see plenty of cane at row here.’’ 

In 1854. Mr. J W, Payter, an experienced sugar-cane planter in 
Bogra, said that he was amused to read in the Society’s Journal that 
doubt seemed to exist as to sugar-cane flowering in Bengal, Twelve 
[ years ago, I had jvhole fields in blossom; this was fiom the cane I got 
I from the Society ; being unable to break thiough the prejudices of the 
' ryots that year to cultivate it, the crop remained mostly uncut and all 
1 ran into tutts; but, I regret to say, I took no steps to ascertain whether it 
I contained anything like seed or not. I have seen country cane in blossom 
! but very rarely, and only one or two here and there. The ratoons pro- 
j duce tufts more generally than the first crop ” 

I In 1881 the subject of cane seed was again taken up in India. The Sec- 
retary of the Agn.-Horticultural Society (FoZ. VL^ 216-218) drew attention 
to the allusion to the seeding of the cane in Mr. Walter Hill’s article on 
Beef-root versus Sugar-cane*^ and he took the opportunity to review the 
papers and correspondence that had appeared on that subject in the Society’s 
Journal. The statement is there made that "The enquiry’' elicited replies 
from residents in certain parts of India, but no satisfactory affirmative 
information was obtained, though it was shewn that the cane when allow- 
ed to attain full maturity seeded freely.” With leference to the Ceylon 
cane seed (furnished in 1853 by Mr. Haworth) the Secretary adds ; "This 
was carefully tried in the Society’s Garden, but entirely failed to ger- 
minate,” This announcement is doubtless made on the authority of "un- 
published records, to which the Secretary has had access since, so far as 
the writer can discover, the head gardener nowhere alludes (in his monthly 
reports) to the failure or success of these seeds. 

The subject of the cultivation of cane by seed does not appear to have 
been taken up in the District Manuals and Gazetteers. It would thus 
seem that writers who speak of such cultivation as taking place in India 
are in error. It is, however, very generally admitted that the cane flowers 
occasionally, and certain forms more frequently than others. If allowed to 
grow the required time, the same percentage ot flowering spikes would be 
found to seed m India as has been recently observed in javff and the West 
Indies. It is significant that the so-called Otaheite cane is the introduced 
form which flowers most frequently in this coimtry. Mr. Wray appears to 
hold that in his day this was the case also m the West Indies, especially 
^ estates with a sea aspect, Mr. D. Morris, however {Linnaian Socitty^<; 
Journal XXV III,^ says ; "The experiments at Barbados, confirmed 

by observations at Trinidad, Demerara, and latterly at Kew, have now very 
clearly proved that the varieties of sugar-cane known as * Purple Trans- 
parent and < White Transparent ’ periodically produce seed at Barbados ; 
and that the Bourbon cane, known also as the ‘ Otaheite Cane/ does so 
very sparingly. ^ From the remarks given above under Otaheite and also 
bourbon canes, it will be seen that the greatest confusion seems to prevail 
these forms should be regarded as distinct. The so-called 
Utaheite, originally introduced into India, appears to have been the 
Mauritius.” Of what he regards as the true 
Utaheite Mr. Wray described two forms which mi^t be the " Purple 
Transparent and “White Transparent” mentioned by Mr, Morris or 
what IS more likely these are two kinds of Batavian cane. If this latte 
/ correct, it is significant that (nearly half a century ago) 
Mr. Wray (an experienced Jamaica plan ter) should have written that the 
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** V'ellow Violet (which is probably Mr. Morris* " White Transparent^^) 
differs from the "Bourbon *’ and ‘^(Dtaheite” in certain particulars which 
he details, and that it is " seldom that this cane arrows.^^ It would thus 
seem that the planters* names for the cultivated canes have got hopelessly 
inter mixed in recent times or, that in the liability to flower, the various 
races have materially changed. 

The above review of the leading Indian published facts regarding the 
floweiing of canes cannot, however, be concluded without mention being 
made of the fact that within the past few^months a start has been made 
in growing cane in India from seed. Following up apparently the interest 
awakened by the Kew Bulletin in the subject of the improvement of cane 
by seminal selection, the Superintendent of the Saharanpur Botanic Gar- 
dens secured several sets of sugar-cane seeds. In the annual report j*ust 
issued (1891) mention is made of the successful germination of some of these. 
One set (which failed to germinate) had been procured from Mr. T. H. 
Storey, Superintendent of the Sajjan Newas Gardens, Oodeypore, The 
second from Mr. C. Maries, Superintendent, the State Gardens, Gwalior. 
Of the grasses which sprang up from the Gwalior sowing many seedlings 
have been identified as that of cane. A third supply was got from Perak 
though this failed to germinate. It would thus appear that a start 
has been made, but the Superintendent (Mr. GoMan) remarks that the 
chief difficulty is to get a sufficient supply of seed. The plant is rarely 
allowed to flower owing to the strong prejudices of the people against this. 
It is reported, in fact, that in some part of the country if a single plant in 
a field flowers, the whole produce has either to be given to the Brahmans 
or burned Though this belief prevails, Mr. Gollan adds that his infor- 
mants had not heard of a field that had been actually so disposed of. 
Thus if any doubt ever existed, as to the cane seeding in India, Mr. 
Gollan’s report must be accepted as setting that matter at rest. All that 
remains now' is to extend the experimental cultivations until better forms 
are found among the seedlings than we presently possess. 

It need, therefore, be only repeated by way of conclusion that the prac- 
tical interest in the subj’ect of the seeding of the cane lies in the possibility 
of producing improved sugar-yielding forms. It is admitted by all sugar- 
cane plantei s that continued propagation from cuttings grown, year after 
year, on the same soil, results in a serious degeneration. On this account 
planleis at a distance periodically exchange seed- canes or special nurseries 
are resorted to for the purpose of producing seed-canes. This same fact 
is fully appreciated by the Native cultivators of India and the dangers of 
too continuous a cultivation of any particular form are quite understood. 
Thus, for example, a Native cultivator wrote, in the Agri.-Horticultural 
Society’s Journal, on the destruction of the Red Bombay canes of Ben- 
gal. This was due to the appearance of a worm in the cane after it 
had been growm in the same district without intermission for a "certain 
number of years. Fresh stock, grown side by side, remained free from 
disease. It seems highly probable that the degeneration of the imported 
canes was largely due to the same cause, and that nurseries for inter- 
changing stock from one province to another or from district to district 
would, therefore, effect greater improvements in the Indian sugar industry 
than anything else that could for some time to come be undertaken. In 
such interchanges and nursery treatment the stock might not only be 
kept up but improved, and should the idea of seminal selection be found 
beneficial, this could, by nurseries in every province, be carried out on a large 
scale. The chances of improvement by selection, whether seminal or other- 
wise, depend entir^ on the extent to which the experimental cultivations 
are prosecuted. They are, therefore, quite beyond the means of the 
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ordinary Native sugar-cane growers. Good forms, when discovered, could 
be perpetuated and distributed by cuttings. The possibility of improvement 
ne^s freely to be urged. The argumentsjn favour of this can be illustrat- 
ed by almost any one of the numerous agricultural products of India, but 
unless continuously maintained in sugar-cane, the result would be the same 
as may be learned by the perusal of the review given in another volume of 
this work, of the late Mr Scott’s experiments with the opium plant Certain 
forms, which that accurate observer fostered from seminal sports, were seen 
to possess well recognised properties both in the yield of the alkaloids and 
in the freedom from disease (VoU K/., 55). After a time the experiments 
conducted by Mr. Scott were abandoned, and it is highly probable the 
superior forms he tried to distribute over the opium districts have, by now, 
completely degenerated or have been entirely lost. The w'ant of private 
enterprise" in nursery produce and in the supply of, or demand for, superior 
seed is one of the greatest defect.s of India’s agricultural interests. 
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HISTORY OF THE EFFORT TO ESTABLISH SUGAR-PLANT- 
ATIONS & FACTORIES IN INDIA. 

A perusal of the extensive literature preserved in the Proceedings of 
the Honourable the East India Company can scarce escape the conviction 
that, little more than a century ago, Bengal was regarded in England as the 
peculiar property of the g^eat Company of merchants who laid the founda- 
tion of the present British Indian Empire. In its relation to Great Britain 
Bengal w at practically classed as a foreign country. It was accordingly de- 
barred from many of the special privileges and protections granted to the 
British colonies of America and the West India Islands. With no branch 
of Bengal trade is this fact more powerfully exemplified than in that of 
sugar. Prior to 1789 Great Britain had for some time received its sugar 
exclusively fre^m the West Indies. From the year 1698 to 1729 the supply 
came almost entirely from the British colonies. The imports progressively 
increased from a valuation of £629,533 to £1,515,421. About the close of 
the period specified, France, becoming jealous of the British success, made 
strenuous efforts, however, to organise sugar plantations in St. Domingo. 
Accordingly, from 1726 to 1742 theSugar production of that island expand- 
ed from 400,000 cwt. to 848,000 cwt. In 1742 England was at war with 
Spain— a fact which may have favoured the French and other foreign 
sugar-planters, A more direct fostering influence doubtless existed, how- 
ever, in the law passed by France which allowed her colonies to send 
sugar^ direct to foreign purchasers. The corresponding law did not 
come into force with' the British colonies for some twelve years later, so 
that consignments for America and the Continent of Europe had to sus- 
tain the delay and bear the extra charge of being re-exported from 
England. The evident advantage thus enjoyed by French traders told 
much in their favour, while to evade the British law many reprehensible 
practices crept into existence. To India the restrictions imposed by 
Britain in this instance proved advantageous however, for American and 
other foreign ships gradually came to her ports and carried away sugar, 
indigo, and other goods. In an official report under date 1 791 , for example, 
we learn that “the export trade to America and Flanders is rising very fast 
in sugar.” Thus Indian sugar had found its way to Europe and America 
before it was appreciably made available to the English people. 

demand for sugar in Europe had, in fact, been firmly 
established. It had very nearly become a necessity of life and its production 
could not be repressed by fiscal prescriptions. The observation was 
accwdmgly made that, relatively to the B'rench supply, the sugar obtained 
by Great Britain from her colonies had declined. England was, in fact, 
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more dependent on the French than on the British colonies for her sugar. 
This state of affairs will be apparent by the following returns ; — 
Production of sugar in the Ft ench Colonies for 1742 — Cwt. 

In Martinico, Guaduloupe, etc. 6223500 

In Aispaniola (St. Domingo) ...... 848,000 


Sugar produced in the British 

1742 .... 


Total 

West Indian Colonies for 


1,4703500 

791,400 
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European and American Sugar supply for the year 1742 . 2,2613900 cwt. 


By a similar comparison in the trade for the period here dealt with, it 
has been shown that the French colonies had increased their production 
from 30,000 to 120,000 hogsheads, while the British colonies had been 
able to advance their outturn from 45 to only 75,000 hogsheads. It seems 
likely that this state of affairs would probably have continued but for the 
calamity which overtook the French colonists in the mutiny of St. 
Domingo The French sugar planters were not only ruined but a sugar 
famine took place which very greatly raised the retad price of the commo- 
dity. An outcry arose not only against the protective measures that 
favoured the colonies and debarred India from participating in the British 
supply, but against the slave labour of the colonial plantations. While 
matters were in Kngland thus maturing in a direction likely to prove 
favourable to India, a similar movement had for some years taken place 
in India itself It was seen by the merchants in Bengal that the colonial 
prosperity had destroyed the export trade that formerly took place from 
India, as also the re-export Chinese transactions, and that the internal 
restrictions imposed by the Indian Administration were rapidly depriving 
Bengal of the market it had long enjoyed in the supply of sugar to the 
Malabar coast. It was pointed out that Bengal production had been so 
depressed that that province had actually begun to look to the North- 
West Provinces and even to China and Batavia for the sugar required by 
its own people. The memorial (which was submitted to the Government 
of Bengal in June 1776) urged that the Malabar trade was the more 
desirable, since it afforded an exchange between Bengal sugar and Bombay 
cotton. As matters were transpiring, the memorialists maintained the 
Dutch were drawing from India a large amount of specie, since they no 
more brought their sugar to the shores of India and sold it in exchange 
for Indian goods, but, trusting to India’s necessities in the matter of sugar, 
were able to compel Indian ships to go to Batavia for the sugar. We 
accordingly read that the vending or procuring a cargo of sugar was 
even considered as a sort of favour conferred by the officers of the Dutch 
Government on the Bombay merchant.” But in these transactions the 
Dutch absolutely refused to take merchandise in return, and thus India 
was deprived of ten lakhs of rupees annually and had her own internal 
commerce disarranged. The memorial above alluded to, received the 
most careful and immediate consideration of the Honourable Company, and 
we accordingly learn that soon after the Indian restrictions complained of 
were greatly mitigated and in time entirely removed. Matters m Bengal 
were accordingly greatly improved the more so, since, through the changes 
that were taking place m Europe and America it became advantageous for 
foreign ships to come to the shores of India m search of sugar. The loss 
of this shipping traffic was apparently deplored, however, for in the Pro- 
ceedings of the Honourable Company there occurs the regret that “ much 
sugar was being carried to Europe and America on foreign ships”. 
English merchants in India (private and Company’s) were unable to 
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participate in this new foreign trade owing to the heavy duty charged on the 
sugar by England, and the fact that they weie compelled, if they traded 
in It at all, to convey it to England, in the first instance, before they could 
consign it to countries where the impoit dues were more favourable But 
this state of affairs had better be exhibited by the histoiic tecords of actual 
transactions In April 1789 the East India Company directed its agents 
in India to forward to England a co*-* sign merit of Bengal sugar This was 
complied with, and in May 1791 the first sample of the East India Com- 
pany’s investments in Indian sugar was submitted for repoit to Messrs. 
Travers & Bracebridge. It was found, that although it dilfered in some 
respects from West Indian sugar, it could be dealt with by the English 
refiners and that the quality was satisfactory. The next consignment 
arrived by the ship Hano^hton but was sold subject to the same duty and 
drawbacks as in the case of » est Indian sugar. The English Custom 
authorities, howevei, declined to recognize these conditions, and on 
delivery being desired it was charged ;£37“ib-3/f. per cent, (or say 
85. a cwt. more than the duty on West Indian Sugar) on the gross sale 
price— the West Indian sugar being charged at the rate of only 155. per 
cwt. This led to a protracted controversy and the exhibition of the 
strongest opinions both for and against the new Indian trade. In 1792 
the Court of Directors of the Honourable the East India Company placed 
before the Lord Commissioners of the Treasury a Resolution on the subject 
of the exorbitant duty claimed by the Custom authoiities on Indian sugar. 
It was there set forth that the Company having been called upon by the 
British public to endeavour to lower the price of sugar by bringing 
the Indian article into the market, had done so and were prepared to 
guarantee to meet the entire requirements of Great Britain in sugar, pro- 
vided India were placed on the same favourable terms as had been 
granted to the colonies. The Resolution, while disclaiming any intention 
of calling into question the desirability of the protective measures that had 
been enacted in favour of the colonies, pointed out that the greater distance 
of India and consequent heavier freight charges were considerations that 
would be seen to secure to the colonies a full participation in tlie trade. 
The application wa^ not granted though frequently repeated, and the 
heavy import duty continued to be charged on Indian sugar till 1836 
The cargo of the Haughton appears to have been sold at a loss as will 
be seen from the following account : — 

S* dm 


Prime cost and invoice charges of 96 cwt. @ C. R 1,268 
Custom ® ;iC 37”I6“3 cent; on sale , . 

Freight @ jJzG-io per ton and 20 per cent, kintlege . 
Charges merchandise, @ 5 per cent. 


126 16 0 
165 5 o 
152 12 o 
21 17 0 


Sale @ i^4-i2 per cwt. 


466 10 0 
437 o o 


The next consignment per the Princess Amelia realized a profit of 
2 86, but in the item of charges the British import duty on 1,746 cwt. 
amounted to 3,302 and the freight to 2,776. 

In s^ite of many discouragements and losses the possibility of ultimate 
success in the sugar trade was kept vigorously in view. The East India 
Company called for detailed information from its officers in fndia. Every 
aspect of the trade was carefully enquired into and the reports^ which con- 
tinued to appear not only regarding Bengal sugar, but that of the North- 
West Provinces, of Madias, and of Bombay afford a very trustworthy 
source of information, being quite as complete a statement of the methods 
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of cultivation and manufacture as any that we possess of a more recent 
date. It would endanger too great a repetition of the facts dealt with in 
other chapters of this article to follow up the numerous issues that arise in 
the present connection Suffice it to say that the Company, in its own in- 
terests, were wise in their resolution to avoid, as far as possible, direct 
ownership of plantations or the investment of much money in the machi- 
nery necessary to test the practicability of sugar manufacturing in India, on 
the West Indian methods, until more favourable terms had been obtained 
for the admission of their sugar into England. 1 he Company, accordingly, 
contented itself with purchasing sugar frr m the Natives on the most ad- 
vantageous terms possible, and for a series of years, it continued to bring 
to England from i,ooo to 3,000 tons of the various kinds of Native made 
sugar. These purchases were recommended to their agents to be made 
mostly in the better qualities and to be used in place of saltpetre as 
balast on ships with light cargoes. 

It may thus, in all fairness, be said that the policy which the Govern- 
ment of England pursued, during the first half century of its colonial sugar 
trade, withheld from India the possibility of its being to-day a great 
sugar-supplying country. The prohibitive British import duty was re- 
moved in 1836, and from that date the effort was once more put forth to 
establish plantations and factories and to create a large foreign demand 
for Indian sugar, but the opportunity had passed and will probably never 
again return to India. The failures of the nineteenth century were in fact, if 
anything, more complete than those of the eighteenth. But the discovery of 
beet-sugar gave an entirely new aspect to the trade and destroyed, in their 
turn, the refineries of India which had very considerably prospered, even 
although, European production and manufacture had failed. 

In 18 1 1 the East India Company gave up all further effort to contend 
against their losses in sugar* They accordingly, in that year, issued an 
order to their Indian representatives that, except very occasionally or when 
unavoidable, sugar should no longer be included among the Company’s 
investments. There were, however, two great periods when the idea 
dominated that large plantations on the West Indian pattern were likely 
to succeed. These were from, say, 1790 to 1820 and again from 1830 to 
i860. It will be seen in another section of this article that this very idea 
has, within the past few years, been once more urged as worthy of care- 
ful consideration. That subject need, therefore, be no further dealt with, 
but it seems desiiable to review very briefly some of the early efforts 
which were put forth to test the practicability of large plantations and 
sugar factories. In the Proceedings of the Honourable the East India 
Company for 1791 there occurs, what appears to be, the first mention of a 
European desiring permission to go out to Indians a sugar-planter. We are 
there told that Lieutenant John Paterson of the Bengal establishment had 
(in 1787} shown that sugar could be grown in India with many superior ad- 
vantages and at a much less expense than in the West Indies. He was, 
accordingly, granted permission to return to India and to take up land in 
Behar which he could procure from the Natives, on the distinct under- 
standing that he did so at his own risk. - The Company simply agreed 
to purchase all the sugar he might make at a certain fixed rate. On 
arrival, we are led to believe that, he preferred Benares to Behar and had 
permission to alter his location. We next find him spoken of as having 
ultimately secured land in Beerbhoom. The fact that he had not, however, 
for some years commenced the manufacture of sugar is viewed by the 
Board of Directors with disfavour. A loan of ^25,000 is then recorded as 
having been made to enable him to procure from EngU'^nd the machinery 
he required. An assistant (Mr. W. Fitzmaurice) whom he was permitted 
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to take to India left his service shortly after and applied for permission to 
take up land on the same terms as has been granted to Paterson We are 
then told that Paterson died on the 26th September 1794 and that direc- 
tions had been issued to recover the loan from his estate. 

In February 1793 Mr. William Fitzmaurice (a Jamaica planter) sub- 
mitted a long detailed memorandum on the advantages to India of the in- 
troduction of the West Indian methods of cultivating the cane and manu- 
facturing the sugar. It may be inferred from various entries that he 
started a plantation, for he is subsequently shown as having sold sugar to 
the Company. The writer has failed to discover where Fitzmaurice’s 
plantation was or what came of it. About the time of the submission of 
Lieutenant Paterson’s application, Mr. Robert Heaven was granted 
authority to proceed to Bengal as a sugar planter. In 1794, we are told 
Mr. James Hauson Keene, an experienced sugar manufacturer, was 
allowed to proceed to Bengal for the purpose of starting a plantation and 
factory. In 1795, Lieutenant Charles Maddison obtained the authority 
of the Board of Directors (on quitting His Majesty’s Service ”) to remain 
in India “ and to engage in the culture and manufacture of sugar and indigo 
upon his entering into the covenants usually executed by persons of that 
description.” So, again, Mr. J. Walker was allowed “to proceed to India 
under free merchants indentures, with a view to introducing improvements 
in the cultivation and manufacture of sugar.” 

It is thus, perhaps, needless to enumerate more examples to show that 
a large influx of Europeans (mostly West Indian planters) took place to 
India, and that there were recognised covenants as tho!>e usually gy anted 
to such persons. From all parts of the country we get glimpses of the 
existence of sugar planters. Thus Captain Andrew Pringle wrote from 
Lucknow (a country beyond the territories of the Company) that he was 
prepared to supply 1,000 tons of sugar on certain apparently favourable 
terms. A Mr. James Pauli, also of Lucknow, was ready to supply 60,000 
maunds, but the Company did not think it politic to purchase sugar from 
“ the Vizier’s country.” The sugars of various up-country districts are 
frequently alluded to. They were the regions apparently from which such 
private firms as Messrs. Cockerell &, Co. drew their supplies. The 
sugars of Benares, Mhow, and Azimghar” are very specially mentioned. 
That manufactured by Mr. Carden at Mirzapore was held in high esti- 
mation. Frequent reference is also made to the sugar of Bui dwan, Cal- 
cutta, Nuddea, Jessor, Rungpore, etc., etc., and in such terms as to lead to 
the supposition that there were (about the close of the last century) factories 
and refineries owned and worked by Europeans, if not sugar-cane plantations 
also all over Bengal. Sufficient may perhaps be accepted as shown, by 
the above special cases, to justify the statement that little was thus want- 
ing in skill, capital, and enterprise to have made sugar-cane cultivation and 
sugar manufacture a success, had sucess been possible. And not in Bengal 
only, but in Madras and Bombay similar strenuous efforts were made. Thus, 
for example, we read of Madras by date 1799 that “being desirous of 
promoting the culture of sugar in such of our possessions as may be suited 
to the growth of the cane, with a view of affording to the European mar- 
ket a more ample supply of a commodity now become', in a manner, an im- 
portant necessity of life, we have permitted Mr. Edward Campbell to pro- 
ceed to India, for the purpoe of establishing sugar works in such of the 
districts under our Madras Government as he may conceive most favourable 
for such an undertaking.” We learn subsequently that that gentleman 
settled in Trichinopoly and held a lease for ten years on a rental of R2,o62 
per aniium. Shortly after, however, he converted his sugar plantation into 
an indigo factory. The Collector of Vizagapatam, by date 21st April 
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1797, wrote that “ although the trials which had been formerly made had 
failed to answer expectation if undertaken by Native management, the 
issue might be attended by very different success, if established under 
proper regulation.^’ He was there dealing with the proposals for Euro- 
pean planters. Shortly after this the Board recommended that encour- 
agement should be given to individuals who might wish to engage in the 
manufacture for themselves.” Mr. Robert Campbell (of whom we have 
no previous history) seems to have anticipated this authority, for the Col- 
lector of the district proceeds to argue that he must have made great pro- 
gress since, while by the Native methods 5 maunds of jaggery costing R5 
were necessary to make i maund of sugar, Mr. Campbell was able to 
offer a superior sugar at R3-8 a maund. It is, however, explained that 
Mr. Campbell imposed certain conditions that rendered his proposals of 
supply to the Company inadvisable. One of these may be here mention- 
ed. Mr. Campbell required “that the inhabitants, cultivators of the 
cane, should be compelled to sell to him, exclusively, the produce of 
their present gardens and all others they might in future cultivate for a 
period of six years.” The want of a guarantee of continuous supply, it 
will be recollected, caused the ruin of the indigo industry of many parts of 
India, and it seems but natural that if the owner of a factory does not 
grow his own cane he requires some sort of security that the capital he ex- 
pends on a factory may not be thrown away through the subsequently dis- 
covered inimical interests, or it may be the perverse inclinations of his 
neighbours in simultaneous ceasing to grow cane. The owner of a mill 
intended to directly manufacture sugar from the cane must either grow 
his own supply or possess some proprietary right that enables him so sti- 
pulate for a certain percentage of cane cultivation. This great difficulty 
was, therefore, quite as fully realized a century ago, as it is at the present 
day. Indeed, it seems, that this difficulty is entirely overlooked or ignored 
by those who advocate the construction in India of the most improved 
modern mills to manufacture sugar direct from the locally-produced cane. 
But Mr. Campbell (or rather the two Campbells) were not the only sugar 
planters who figure in the records of the experiments conducted in 
Madras about the close of the last century. Mr. W. J Colley occupies a 
distinctly more prominent place. We learn, for example, by a letter of 
February 1800 that “Mr. Colley, who, inconsequence of the encouragement 
he received from Government, has established expensive sugar-works at 
M\nsurkotah.” In one of Mr. Colley’s long explanatory letters he points 
out that he is prepared to sell the sugar to Government practically at 
what it cost him, provided he be allowed to take the molasses to manu- 
facture the rum required by the Government. The profit of the sugar 
trade, he emphatically declared was in the rum. This was no doubt the 
case a century ago, as it is to a large extent at the present time. All 
Mr. Colley asked was “ a preference for his rum, should its quality be 
approved.” In 1815 it is stated that Mr. Colley manufactured 300 tons 
of sugar, so that his factory, which cost him R44,ooo. must have been fairly 
large. The Company soon withdrew its contract and little or nothing is 
further heard of Mr. Colley or his factory. Another of the Madras 
planters is specially mentioned, because of his superior knowledge in the 
distillation of rum, w., Mr. Parkinson. That gentleman was originally 
in the service of Government and in charge of one of their experimental 
sugar factories and distilleries. He left the service and became a sugar 
planter. 

Regarding sugar plantations in Bombay (established during the 
closing decade of the last century) it, perhaps, is unnecessary to dwell on 
more than one or two. The object aimed at in the present sketch is to 
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exemplif}' the widespread interest which was taken in the subject, and the 
amount of enterprise and capital ivhich w^as expended on the futile effort 
to establish sugar-cane planting as an European industry Captain 
Robert Crauford of His Majesty's 75th Regiment applied for, and ob- 
tained, a concession of land on the Malabar coast. It was granted on a 
long lease, the chief condition being the improvement of the cultivation of 
sugar. In a communication of 1792 there occurs the following remark 
addressed to the Board of Directors : We have greac satisfaction to ac- 
quaint you that Messrs. Helenas Scott, Robert Stewart, & John TwFss 
have undertaken to introduce the cultivation of sugar and indigo on the 
island of Salsette, with very sanguine expectations of success ; and we beg 
leave to assure you, that we shall give proper encouragement to a scheme 
which is so likely to prove beneficial to your interests." In a further 
communication (1795) we learn of permission being granted for a sugar- 
mill being sent out to Dr. Scott. Next, in 1801, of his having sub- 
mitted four hogsheads of his Poway Distillery arrack, one ditto ot Mus- 
cavado sugar from Poway, and a specimen of Bandap cotton raised from 
Guzerat seed. In a still later communication we find a discussion 
between Dr. Scott and the Bombay authorities on the admission of sugar 
(the produce of the Poway estate) as dead weight on the Honourable 
Company’s ships. The reader will find in the chapter below on the sugar 
manufactures of Bombay (Thana District), p. 308-9, particulars regarding 
two subsequent efforts to establish sugar-planting m Bassein, in which 
Government not only gave lands on nominal rents, but made large ad- 
vances of money to assist in the purchase of machinery. It will thus be 
observed that in Bombay, as in Bengal and Madras, there were, at the 
beginning of the present century large plantations and factories owned 
and worked by Europeans. In another part of this work the reader will 
find numerous incidental allusions to plantations and factories (dating 
back to the closing years of the last century) found in Assam, in Burma, 
in the North-West Provinces, and even in the Panjdb. But within a very 
few years after their establishment these were all either converted into 
Indigo factories, or they survived as sugar refineries for purifying native- 
made sugar, or they ceased to exist entirely, their places being indicated 
at the present day by unsightly ruins The following brief allusion to 
this subject occurs in the Famine Commissioners Report: ^'Attempts 
were made in the early days of the East India Company to promote the 
industry of sugar manufacture in Upper India. Very large advances 
were given for sugar growing, and the factors in charge of districts in the 
neighbourhood of Benares introduced sugar mills wmch (as Sir H. M. 
Elliot mentions) were found to be much less effective than the crude sugar- 
mill of the country. As in the case of cotton, records of these early enter- 
prises have almost disappeared, but the still existing rums of sugar-mills 
testify to many a complete failure and many a broken foitune The chief 
mistake appears to have been the concentration of operations in large 
central establishments which led to the deterioration and evaporation of 
cane juice during the carriage of canes to the factory, for, it is now well 
known that juice ought to be expressed and boiled as soon as possible 
after canes are cut.” 

It has, however, been stated above that a second period of renewed 
activity occurred, when the same high expectations were entertained and 
a corresponding waste of capital and enterprise took place. This may be 
said to have extended from 1830 to i860. The failure of India to compete 
in tn^e foreign markets has spasmodically been attributed mainly to the 
want of capital in planting enterprise. Unfortunately, however, all past 
experience disproves that theory. The reader, who may be sufficiently 
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interested in the subject to peruse the numerous passa^yes given below will SUGAR 
have sufficient proof that the second gfreat period in the history of the 
effort to establish European sugar-plantations and factories in India was 
neither less intelligently nor less earnestly prosecuted than the first. There 
is, in fact, in connection with the records of this period a greater uni- 
formity in the verdict of failure to compete with the Native in the cultiva- 
tion of the cane than occurs regarding the experiments of the eighteenth cen- 
tury. From one corner of India to the other the piteous story is recorded 
of planters (many of them with extensive West Indian experience) having 
spent all they possessed in the vain effort to establish sugar-cane planta- 
tions. Started on grants of land, in some cases given rent free for long 
periods, and the buildings necessary having been even sometimes con- 
structed on loans of money made by Government, they have passed through 
a protracted struggle for existence. The end has almost uniformly been 
that the estates have become waste lands, or have been converted into 
indigo plantations, or became the cause of fruitless litigation. The ruined 
factories and refineries that can be pointed to in almost <^very district of 
India do not, however, prove that success is impossible. They should 
naturally enter, however, into the serious consideration of persons who may 
contemplate repeating experiments which have proved gigantic failures 
during at least a century of earnest endeavours But while planting and 
direct manufacture have proved very nearly hopeless undertakings for 
Europeans in India, much greater success has attended the effoit to refine 
the crude Native sugars. The Indian refineries ^both Nfativeand European), 
have been able to largely supply the Indian market with a superior sugar, 
and they even created and held for many years a modern export trade. 

But they were soon doomed to have to face a serious reversion. In beet- 
root sugar they were confronted with a far greater disturbing* element than 
they had hitherto contended against in the numerous' vicissitudes through 
which their industry had passed. The sugar manufactories and refineries 
that had not enjoyed a large monopoly in the production of rum were 
rapidly reduced to the verge of ruin, and the-re would seem to be reason in 
thinking that they have not even now reached their lowest level. Indeed, in 
perfect fairness, it may be said that the European cane-sugar industry of 
India, nay not of India only but of the world, at the present moment, 
receives its bounty against beet-sugar in the rum traffic. 

Mr. Westland’s remark that paradoxical though it may seem, the Rum. 

Native collectors of palm juice and the manufacturers of gi^r (= coarse l 53 * 

sugar) have increased in wealth, while the Native and European refiners Conf, mith p, 
have been ruined, is true not of Jessor and palm* sugar only, but of all 40. 

India and of cane-sugar as well. The consumption of sugar has un- Gonf. with pp„ 

duobtedly greatly increased, but the enhancement in the imports of foreign ^20-^21 
sugar take at present but a small share in this modern feature of the * 

trade. They are in no way lessening the consumption of the crude sugar 
by the people of India, but are rather taking the place of the refined 
sugar which was formerly manufactured in this country. But leaving for sugareSien 
the present the subject of the decline of the Indian refiner’s trade it may in India, 
be as well to more fully exemplify the important steps which have been PP- 

taken since 1830 to improve Native sugar-cane cultivation and to establish 
European plantations. For the first 20 or 30 years of the Agri.-Horti- 
cultural Society of India, its Transactions and Journals were not only the 
means of making public the then stirring events in the Indian agricultur- ^ 

al and commercial world, but the Society itself took a leading part in the 
efforts that were being put forth to improve the productive resources of 
the country. That Society was founded m Calcutta in 1820, but local 
branches of it were rapidly formed in every important town. It gave 
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birth to a temporary activity, of a kind never since witnessed in India. 
Large sums were subscribed towards its funds both by Government 
and the public. Its first publications consisted of eight volumes of Trans- 
actions which appeared from 1836 to 184.1. These literally teem with 
papers describing the sugar-cane industry of Bengal, and of the North- 
West Provinces, of Burma, etc. Articles appeared, for example, on the 
great extension of sugar-cane cultivation of Azimghur : sugar-cane in 
Benares : immense improvements on the ordinary sugar-cane of Bengal by 
cultivation in Chittagong ; the value of Amherst as a sugar-producing 
country : the forms of cane grown in the Malay Peninsula : the formation 
of the Dhoba sugar- wwks and on the introduction of the superior Ota- 
heite and Mauritius canes, etc., etc. In 1837 the gold medal of the Society 
was awarded for “ Zealous exertions in bringing the Mauritius sugar-cane 
to this country, and ultimately successfully establishing the permanent cul- 
tivation of that cane on the banks of the Nerbudda.’* Premiums were 
awarded for the best sugar and for sugar made of the imported canes 
In Volume II., of the Transactions we read, for example, of the allotment 
of money awards amounting to R6,750 for the year 1836-37. 

From 1836 to 1841 vas a period of great energv with the Society, when 
sugar-cane may be said to have been the subject that occupied its atten- 
tion before all others. The first volume of the Society’s new publication — 
the Journal— which came out in monthly numbers, was completed in 1842. 
It opens with instructive original papers on the improvement of Indian 
cotton by the introduction of Amencan seed ; the utilization of hemp ; 
the mode of improving East Indian sugar ; and the method of reeling 
silk followed in Bengal. Of these subjects it may be said that sugar at first 
occupied a far larger share of the attention of the Society than any of the 
others. Interest in flax was first dropped, then in silk, next in sugar, and 
cotton survived until its place was assumed by indigo, then by tea, by jute 
and last of all by wheat. One of the most fruitful actions taken by the 
Society, contributed greatly towards bringing about the equalization of the 
import duty charged^ in England on Indian and West Indies sugar. 
Papers, of course, continued to appear on all the above-mentioned subjects 
and have done so down to the present day, but it may be said the great- 
est degree of interest was taken in sugar between the years 1830 and 
i860. After that date sugar practically disappeared from the Society’s con- 
sideration, and the efforts to improve the stock of Indian cane had, if any- 
thing, an even shorter portion of public favour. One of the earliest de- 
tailed papers on the subject of sugar and, perhaps, for the period of Indian 
interest, the best that appeared, was one by a ‘‘ West Indian Planter” 
entitled “ The present imperfect mode of manufacturing "Bast Indian 
Sugar and its attendant evils. ” The following passage from that article 
may be read with interest, since it marks the character of the then manu- 
facture and the high expectations held out of the future of the industry: — 

I am perfectly well aware, that the great difficulty to be contended against is the 
total abolition of the present system of producing sugar from that acid, fermented 
stuff denominated ‘ gour% also the difficulty of getting the canes to the steam mill for 
the purpose of grinding in some districts. If this could be made practicable (and 1 
have no doubt it could) the sugar cultivation here would eventually be the most lucra- 
tive in which modeiate capital could be invested, and the example of the West Indies 
is staring us m the face as a convincing proof; there, on a well-managed estate, the 
rum pays all, or very nearly all, the expenses, the sugar going into the pocket of the 
proprietor as net profit M! This is a fact, not come to my knowledge by hearsay, but 
from eleven y^rs* expeiience and ocular demonstration. And could the services of 
the West India Negro be now depended, on, the profits would be increased, as the 
planter only pays those who work for him ; whereas, under the slave system, he was 
obliged to support, clothe, and hospital superannuated negroes and children, besides 
paying a h^vy capitation tax r yet, notwithstanding this enormous expense, the rum 
made paid the outlay. 
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I flatter myself there is no need of further argument to convince us here that the 
present system is not an advantageous one, or one conducive to the improvement of 
the article m question, or to the permanent benefit of the proprietor. Why then do 
not the East India planters avail themselves of these facts ? Surely, it cannot proceed 
from Ignorance of the circumstance, as there must be many here conversant with West 
India agiiculture and its pi ofitable returns. 

With lesiect to the refining process practised here I do not think it will fully 
answer the purpose intended, as it is a well known fact that India never can compete 
with England in the art of lefinmg; consequently, the article to be encouraged here, is 
the rich, clear, strong-grained, amber coloured Muscovado sugar, manufactured so as 
to be able to stand any sea voyage, and which, on reaching the market isieigh laelL 
Such being the West India sugar, the inferior qualities alone being leserved for the 
purpose of refining. 

“ I cannot lesist making a few observations relative to {ht useless and ruinous 
practice observed here by sugar planters in involving both themselves and property by 
an enormous outlay in the purchase of expensive machinery, and that before one 
pound of sugar-cane be made as a return. A fifteen horse-power steam mill for cane- 
crushing I look upon as only necessary at the onset coupled with well hung and 
fast boiling coppers; vvith these, I say, a crop of Son or i,ooo hods, of first quality 
sugar could be manufactuied with eyer\ facility in the regular boiling season, I even 
do not think th#* boiling in vacuo a judicious system as connected with ultimate profit, 
as the article produced therefrom is divested of most of its sweets and giavity — and the 
sugar owner should bear in minrl that weight is the great thing to be looked to, this 
is retained by the good old system, and the splendid West India su^ar which we 
all have both seen and used in England is the result. Such I wish the East India to 
become. 

“ The profession of a piactical planter is one demanding much care, attention, and 
experience ; inasmuch as it combines three distinct occupations, the agricul- 
tural part the manufacturing part, and finally, the last, though not the least in im- 
portance, the distilling part; and as the superior or inferior quality of Muscovado 
sugar chiefly depends on the agricultural part of the profession, I am certain the 
great majority of th«" managers of sugar estates in this country would prefer having 
the cane matured under their own guidance ” {Trans. ^ol 50-52). 

The essay from which the above passage has been extracted met with 
such favour that numerous correspondents called upon the anonymous 
writer to continue his valuable contribution. Accordingly there appeared 
Further suggestions t etc., from which the following maybe h^re use- 

fully extracted ; — 

The more I see of India, the stronger my conviction is, that those engaged in 
cane cultivation, are not folk wing the course necessary to make it a great sugar 
country, and perhaps, when too late, they will discover the mistake they have com- 
mitted by adopting a plan of operations of which they are ignorant. 1 allude now 
to the present system observed towards cane agriculture. I most confidently assert, 
that a sugar estate never can succeed conducted on the ryot system, a system very 
applicable to indigo; but the one and the other being different and distinct plants, so 
must be their method of culture. As, during my short residence in India, I have 
frequently been asked by interested parties, ‘could we not grow sugar this year and 
Indigo next^’ My answer invariably was, ‘Yes, you coulu, h\xt as regards the 
form et it would not be attended with success.’ I shall prove this hereafter. Conse- 
quently we must have no ryots, such a cultivation being too extended, and affording ' 
too many wa}S and means for plunder. No! Conrei^ration of cane land is the 
the great desideratum, which, once obtained, a judiciously managed 
estate must flourish ; but the idea of planting cane in the same manner as indigo, m 
small patches here a nd thei e, owned by numerous different people, scattered over a 
laige extent of land (I know some places where cane was cut 14 to 20 miles) and each 
patch the produce of a different seed and soil, the ii regularity and difficulty of carn- 
age to the mill, the awful and wilful sacrifice of money that must necessarily and 
consequently be incurred in the employment of superfluous labourers and carts, the 
quarrels among the land-owners and ryots render the entire measure a^ decided loss, 
of both time and funds, and though last, not the least, valuable consideration to a 
sugar planter, and what is entirely lost sight of, is the ratoon cane^ without wbicn his 
produce cannot be first quality, as plant liquor boils both red and soft, owing to its 
richness and other causes, requiring deep mixture with that of first, second, third 
and fourth ratoons. Failures, and consequent embarrassment, will bring conviction 
that cane cannot be planted, or a superior sugar made from plant cane alone, A 
thorough knowledge of the cultivation and manufacture thereof can be gained only I 
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by three or four years^ hard work as overseer, added to a subsequent long experience 
as manager: be it remembered, the duties of a planter in charge ot a sugar estate are 
many and onerous, particularly in this country, where, in the onset, everything would 
be up-hill work, owing to the prejudices of those with whom he has to deal. Such a 
man is averse to the word iinposstbihty or such and such a ihifig cannot be accotn- 
pushed. He is reared in a school which teaches him that what is necessary must be 
done, consequently, his first business would be to entiiely revolutionize the present 
system of cane agriculture, msi., ploughing, hoeing, planting, weeding, moulding, 
drawing, trashing, and cutting. Then his attention is turned to his indooi work — 
reorganization must also take place here as to boiling, skimming, tempering, striking, 
and potting. In fact native systems and prejudices must be extirpated root and 
branch ; that gained, everything goes on smoothly and profitably. In a country such 
as this, blessed as it is with every natural advantage, a proper application only ot the 
means within our power is requisite to ensure a supply of sugar unequalled in quantity 
and quality, 

“ It is lamentable to see those gifts of nature lie dormant, and completely under 
the Ignorant agricultural guidance of the natives who are content with small profit 
and little labour. I here must be permitted to express my regret, that those gentle- 
men who have endeavoured to establish and encourage cane cultivation, and to 
whom great prais ise due, should in the first instance have followed a mistaken course 
—a course singular in itself and adopted in no place out of India. 

** As I before observed, a Sugar Estate, to turn out a profitable speculation, must 
he concentrated i the works placed exactly in the centre, so that the mill can command 
its food from all parts equally; the consequence is a great saving of labour, time, and 
money. Now we will suppose the first great difficulty, the attainment of the land, 
overcome, I shall at once proceed to open to view the gioss revenue to be derived 
therefrom, and as nearlj^ as I possibly can, conj'ecture the expenses indispensably 
necessary for the cultivation of the estate, and the manufacture of the produce on 
the West Indian system. I cannot err very much on this side of the question, being 
already thoroughly acquainted with my subject. I shall not attempt to speak so 
confidently as to the correctness of my calculation, relative to the estimate of the 
system, of manufacturing sugar from goor, 

“ I throw myself on the indulgence of my readers, and entreat them to make 
allowances for any discrepancies that may appear, although from enquiries made, i 
have been informed that I am not very far from the mark. Therefore, I commence 
with the West Indian plan and its results; — 


Expenses of conducting a sugar estate m India on the West Indian system — 

Open pan. 


Rent of land on which cane sufficient to produce 750 
tons of sugar might be cultivated . . , • 

Salaries— 

1 Engineer, ^150 ; Manager, ^500 ; Overseer, ^ »2o . 

Coals, 500 tons, at per ton 

Labourers — 

150 for the field, R3 per month, R5,4oo 5 30 for works, 
R6 for 6 months, Ri,o8o ; 10 Jobbers, R6 for 12 
months, R720 ; total R7,2oo at 2s, per rupee . 

I European Cooper, U 150 ; 4 Native Coopers, R5 per 
month, for 12 months R240=,f24 .... 

Tools, hoes, cane bills, etc., £120; incidentals, 1,500 


£ s, d. 


400 o o 


770 

625 


174 

1,620 


720 o o 


Total . 4>30 9 o o 

Add to this interest on block — 

Revenue from above Cultivation, 

750 tons sugar- 20,454 maunds, selling to nett— 

Rio per maund, R2, 04,540, at 2s, per rupee. . . 20,454 o o 

70,000 gallons rum to nett in Calcutta, Re. i per gallon, 

R7o,ooo at 2 s, 7,000 o o 


27,454 o o 

Expenses as above , 4,309 o o 

Net revenue to pay interest on block . 23,145 o o 
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Bsc^nses of conducting a sug nr factory on the Bast Indian sysiein-~Vacuum pan* 


To produce 750 tons sugar, we should require 4^,909 
maunds Khaur, which at R4 per maund, 641,63,636 
at 25, per rupee ........ 

Boat hire to factory, say, at R3 per 100 maunds, Ri,227 
at 25. per rupee ....... 

Salaries — 

Manager, 3^5005 2 Agents to buy goor (Ri 50 per 
month each), ....... 

Boiler, ,^300, coals, 1,000 tons, say, at £1-5 per ton. 


ri, 25 o . , - - - 

25Tabourers for 6 months at R3 per month, R45,025, tor 
6 months at R6, Rgoo; 10 Jobbers for 6 months, at R6 
per month, R360 j total Ri ,710 at 25. the rupee 
European Cooper, £150; 4 Native Coopers, 12 months 
Ri per month, R240 at 25. 3^24 • . • . 

Tools, ;^2o; incidental expenses, 000 

Total 


£ 

d. 

16,363 12 

0 

122 

14 

0 

860 

0 

0 

i>5So 

0 

0 

171 

0 

0 

174 

0 

0 

1,020 

0 

0 

20,261 

6 
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To this must be added interest on block. 

Revenue from aheoe Factory, 

750 tons, or 20,454 maunds ot first quality vacuum sugar, 
would fetch in Calcutta (deducting river freight and 
Agent’s Commission) Rii per maund or R2, 24,994 

at 25. the rupee ^ 22,499 ^ o 

The above would yield stuff to make 50,000 gallons 
rum, say, as above at 12 annas per gallon, R37,5oo 
at 25. the rupee 3»7So o o 


Expenses as above 

26,249 8 0 
• 20,261 6 0 

Nett to pay interest on block, etc. 

. 5>988 2 0 


'‘On West Indian system nett revenue ;£ 23, 145, on East Indian ;^5, 988-2 -o ; 
difference in favour of former, ;^I7, 156-1 8-0. . . 

“ The present dangerous state of the sugar market deserves attention. It is a 
matter that concerns us all more or less, should this country fail in its produc^ and, 
as is generally feared, an alteration of the sugar duties by the admission of foreign 
sugar, the growth of Slave Colonies with the mother country, the consequences would 
be most disastrous to all those whose capital is at stake. It is now generally under- 
stood that goor and kkaur will be very limited next year, owing to the almost total 
destruction of the cane in Bengal, caused by storms and inundations. The date 
trees are also seriously injured and in many places literally torn up by the roots. Now, 
as regards the cane, were the cultivation under the management of properly expert^ 
enced planters, the injury from inundation would be mateiially lessened by draining, 

“ Another point that requires serious consideration is the inferior quality of the East 
Indian rum, which, under the present system of manufacture, never can compete with 
that of the West Indies owing to the want of the cane skimmings, without which, no 
machinery, experience, or care in the process, can produce a spirit equal in quality 
to that of oui Western Colonies.” 

It seems highly probable that the expectations entertained by the writer 
of the above forecast (as it may be called) of the future of the su^r in- 
dustry of India, stimulated very greatly the effort that burst forth here 
and there all over the country, in the establishment of sugar plantations 
with their accompanying sugar works and refineries. That few, if any, 
of these survive at the present day the reader will, from the remarks which 
follow, have artnple opportunity of seeing. In .the same volume of the 
Agri.-Horticultural Society’s publications numerous other papers appeared 
on sugar, but the second and third volumes of the Journal might be said 
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to have been mainly devoted to the publication of The Suqar Planter's 
Companion” a work by Mr. L. Wray of Goruckpore {See Vol, IL, 41-51 ; 
64-83; J07-X28; 149-160; 161-192 ; 209-218 ; 229-336 ; Vol. III., 30-60 ; 
99-118; 153-186). 

Mr. Wray was himself a West Indian (Jama'caj planter of ten years’ 
experience before coming to India, so that his opinionis are entitled to the 
greatest respect. In the preface to his Sugar Planters’ Companion he 
says: “ I have hitherto found a very strong prejudice to exist amongst 
Europeans in this country, against the West Indian mode of cultivation 
and manufacture of the cane. They seem to prefer the Native system, with 
all its faults.” “An entire change, however, of the East Indian method 
would be as unreasonable and difficult, as prejudicial and unsuitable.” 
Mr. Wray, therefore, proposed in his admirable book certain adaptations or 
combinations of the two systems. His scheme of a plantation was very 
much similar to that detailed above from the writings of another West 
Indian planter settled in India. The estate, Mr. Wray says should be as 
concentrated as possible and preferably should not be much more than 
500 bighds in extent and have “ the works ” right in the centre. If larger 
estates be desired he suggested that each 500 highds should have its own 
works and be so far independent While admitting that there seemed 
some truth in the greater liability of the Otaheite, Bourbon, and Batavian 
canes to the attacks of white-ants than was the case with the native kinds, 
still, he thought, this was due to the greater prevalence of that pest in newly- 
opened out lands than in old cultivations “ I must,” he says, “ have re- 
peated any signal failures before I can be brought to turn my back on such 
valuable canes as the Bourbon and Otaheite.” The writer has been un- 
able to trace out fully the subsequent career of the energetic planter whose 
words have been briefly quoted. His name disappears from the list of 
active members of the Agri -Horticultural Society of India about 1848. 
He then apparently went to Penang and, in 1852, he seems to have been 
in Port Natal. In 1848 he re-published his work as a separate book under 
the name of “ The Practical Sugar Planter.^* He would appear, however, 
to have left India and abandoned sugar-planting in this country after an 
earnest effort of some five or six years. 

But while Mr. Wray’s experiences as an Indian sugar-cane planter 
were obtained in Behar, Mr. S. H. Robinson— a planter, who also wrote in 
1849 a valuable manual on the subject— TAe Bengal Sugar Planter-—, appears 
to have laboured in Lower Bengal. In his special chapter on the subject, Mr. 
Robinson reviews some of the efforts that, prior to his time, had been made 
in the hope of establishing sugar-planting as a European industry in 
India. While satisfied of ultimate success in his own peculiar system, he was 
confident of being able to ascribe the cause of failure in others. But scarcely 
had a decade passed ere the writers who followed enumerated Robinson 
also in the rapidly swelling list of energetic planters who had patiently 
spent their all in the vain endeavour to contend against circumstances 
essentially inimical to their interests and expectations. But it may be said 
that if any one could have succeeded Robinson would have, for many of 
his remarks manifest, a deeper insight into the problems that have since 
determined the failure of the undertaking than was given to the majority 
of his contemporaries. It may serve a useful purpose, therefore, to furnisn 
a few passages from Robinson’s useful little work, since it is now unfortu- 
nately not very accessible In 1829, Mr. 0 . H. Blake proceeded to 
Bengal, with the sole purpose of developing this branch” (the cultivation and 
manufacture of sugar) of the productive resources of India. “ This enter- 
prizing gentleman established the Dhoba sugar w^orks in the Burdwan 
district, the first in India, in which steam power was applied for the purpose 
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of extracting the juice from the cane. The plan of operations adopted by 
him was to advance to the Native ryots or other land-holders in the vicinity 
of his factory, for the cultivation of sugar-cane, under a contract from 
them to deliver a certain return of cane in weight per Mghd advanced for, 
it being in fact the same system, with slight modifications, adopted by the 
indigo planters for the cultivation of their plant by their ryots. But here, 
again, failure attended the experiment and after the first two years the cane 
cultivation was abandoned, the mills were closed, and the factory was con- 
verted into a refinery for bringing the Native sugars into the finest descrip- 
tions admissible in the home markets.” 

About this period {1830-32) another enterprizing gentleman, Mr. T. 
F. Henley, also embarked m a somewhat similar experiment, on a minor 
scale, at Barripore, a locality bordering on the Sunderbunds, in the south- 
ern part of the district of the 24-Pargannahs. He cultivated the Native 
canes and manufactured sugar from them on the West India principle. 
The result, as usual, was failure The sugar produced was sold in the 
Calcutta market at R3 to 4 per bazar maund, and must have entailed 
considerable loss on the proprietor's. The soil was pronounced to be not 
adapted for the growth of sugar-cane, and the works were soon after 
abandoned.” 

Attention appears to have been next directed to Eastern Bengal and 
Tirhut as the best localities to attempt the development of a sugar in- 
dustry.* The indigo planters, in many cases, took the matter up Better 
qualities of cane were by them carefully cultivated in their vegetable 
gardens. Highly manured and carefully watched, these experimental 
plots yielded, as might have been expected, highly encouraging results. 
It was ascertained, says Robinson, inat a btghd of ground in Tirhut, 
equal to about three Bengal bighds or an English acre, produced, on a 
low average, 26 maunds of dry sugar 5 and under favourable circum- 
stances, and from Otaheite cane, as much as 60 maunds, being upwards 
of 2 tons from the same surface 5 and, of this, the^ cost of cultivation was 
estimated at R15 Accordingly, the value of indigo factories rose, lands 
were eagerly secured m the supposed fruitful districts, and associations 
were formed for developing their resources in this new and inviting 
branch of cultivation ; capital was largely embarked and mills ana 
machinery imported for carrying it out with skill and spirit. But the evil 
genius which had presided over all former attempts of the same nature 
seemed still to prevail, and sadly disappointing, to all concerned, have 
been the results of these sanguine speculations. Four years had not 
elapsed since the promulgation of the flattering estimates of profit, when 
all engaged in carrying out the new enterprise confessed their disappoint- 
ment, and failure. The history of the sugar works that were established in 
Tirhut comprises one uninterrupted catalogue of losses and disasters:-— 
Mills broke down in the midst of the crop. The white-ants dealt destruction 
to whole tracts of cane, preferring always the finest varieties. In one year 
drought stunted or entirely destroyed the crop ; in the next an inundation, 
such as had not been known before for many years, swept the low'er parts 
of the districts and buried at once the canes and the hopes of the planter. 
But to crown all such Tirhut sugar as arrived in Calcutta for sale during 
these years was generally of an inferior quality. From the results of some 
shipments of it made to England it acquired the character of deteriorating 
greatly on the voyage home : other parcels were bought by the Calcutta 
refiners and were pronounced by then to be weaker than Native sugars 
of a corresponding degree of refinement. The opinions now began to 
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PLANTA- for su^ar-cane cultivation, owing to the abundance of nitrogenous and other 

TIONS. composition, causing a weakness in the crystal of the sugar and 

a great tendency in it to deliquiesce, to which causes its inferiority of 
auality was in great measure attributed. Robinson, after detailing 
many other particulars of the failure of the Tirhut effort to establish a 
European sugar-planting enterprise, arrived at the conclusion that it was 
due to wafit of calculation. It was thought, he remarks, that if one bi^^kd 
could be caused to yield so much sugar, i,ooo bighds ^ou\d yield i,ooo 
times that amount Such miscalculations, or rather mistatements, of the 
prospects of the industry, doubtless, were made by adventurers ; but it is 
scarcely possible that practical planters could have been so blind as to 
believe that garden results could ever be obtained over a wide area. The 
evils and dangers detailed so graphically by Mr. Robinson had, doubtless, 
far more to do with the failure than he was prepared to admit at the time 
he penned his Bengal Sugar Planter: subsequently, at all events, they 
have, from one end of India to the other, been accepted as the cause of 
the all but u niversal failure that has hitherto attended the efforts of European 
sugar planters in India. 

The history of the Goruckpore sugar plantations does not differ mate- 
rially from those of Lower Bengal and Tirhut— complete failure. It was 
soon found that although by cultivating the introduced and highly valu- 
able canes on land as free as possible from white-ants, these canes were far 
more liable to diseases and to pests than were the forms that may, for 
the purpose of comparison with the foreign races, be called the indigenous 
kinds. But even after these evils had been guarded against and, as far 
as possible, mitigated, there came over the imported canes a still greater 
calamity for, without any very marked prognostications, the whole of the 
introduced canes of one district suddenly died from disease* or exhaus- 
tion, and this gradually spread over all India, the calamity moving often 
by almost arbitra^ stages, and along definite routes until it enveloped the 
whole country. The reader would do well to peruse in this connection 
Mr. Payter’s account of this calamity which will be found in connection 
with the Bogra district in the section above devoted to the forms of Ben- 
gal cane ip. 48-‘49). In most of the district reports of Bombay, it will also 
i 836 -to 1846 be found that the canes introduced from 1 836 to 1 846 (or thereby 1 have either 
died out or got into such disfavour that they are now rarely, if ever, culti- 
vated. A cane much valued in Bengal and known as the red Bombay, 
became diseased in a like manner in 1857 and ultimately ceased to be 
cultivated although, at the present time, it is occasionally met with as a 
curiosity or garden crop. iConf. with p. y6.) 

The publications of the Agri.-Horticultural Society (as has been re- 
marked) continued till about i860 to contain numerous papers all, more 
j86o. ^j. iggg^ a strain of high expectation. Many of these deal with the suc- 

cess that had attended the introduction of the better class canes* But 
gradually all interest seems to have died out and it is significant that not 
a single paper should have appealed on the subject of this decline of in- 
terest, or on the failure that had overtaken the endeavour to establish 
European plantations* Public interest may be said to have been next 
directed to the subject, through the various provincial Agricultural Depart- 
ments, — and this may be said to constitute the third or present awakening 
of interest in the sugar trade of India. The annual reports of some of the 
Agricultural Departments (especially of the Experimental Farms) deal 
with the effort made to introduce (Or rather re-introduce) superior qualities 

* Conf. with the brief chapter on the Diseases of the Sugar-cane, pp. 121-127* 
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of cane to those in the country, more especially the Sorghum sugar-canes 
No one seems, however, to have re-undertaken to establish regular sugar- 
cane plantations, and it may, therefore, be fittingly said that the declining 
struggle of the earlier efiorts survived, and even now in some localities 
survives in the form of manufactories or refineries to prepare sugar of 
various qualities from thegur or rather purchased from Native growers. 
It has thus been fully recognized as the practical lesson of very nearly a 
century’s labours that in India sugar-growing is essentially a Native enter- 
prise. But as such it is an enterprise of no mean importance, and, accord- 
ingly, much valuable information has been collected into the official pub- 
lications which have within the past ten or fifteen years been issiued by the 
Supreme and Provincial Governments. For the purpose of carrying the 
histone record of sugar-cane cultivation and the production of sugar down 
to the present date, it seems only necessary to start with the note on Sugar- 
plants and Sugar issued in 1887 by the Revenue and Agricultural Depart- 
ment of the Government of India. That report was drawn up by Mr. F. 
M. W. Schofield from the records (in many cases very incomplete) that 
then existed in the Revenue and Agncultural Department. It was issued 
by the Government of India to all Local Governments and Administra- 
tions with the invitation that it might be made the basis of a more thorough 
investigation than had previously taken place. The imperfections and 
defects of the report were corrected, and, at the same time, valuable new 
information was communicated. The correspondence that ensued has 
afforded the writer of the present article many of the recent statistical and 
other facts that will be found dispersed through the succeeding pages. 
One point only need be here specially dealt with. Copies of the above men- 
tioned official correspondence found their way to Europe, and, apparently, 
as the outcome of the new interest in the sugar trade of India, 
Messrs. J. Travers & Sons addressed (May 8th, 1889) Her Majesty's 
Secretary of State for India on the subject of the backward state of the 
Indian sugar industry. The practical suggestion offered by Messrs. 
J. Travers &. Sons may be said to amount to a proposal to re-endea- 
vour to establish sugar-cane plantations and manufactures on the most 
approved modern methods. After the somewhat elaborate review given 
above, of past experiments in that direction, it is unnecessary for the 
writer to do more than give such passages from Messrs. J. Travers & 
Sons’ communication as may suffice to convey their meaning. Having 
done so, it would seem sufficient to give an abstract of the opinions since 
obtained from the numerous private and official persons who have been 
consulted i 
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Messrs. J. Travers & Sons say 

'‘The average production of India is given as a ton of sugar per acre, and the pro- 
duce (with the exce ption of the three modern mills in Madras) is of the most wretched 
character. 

"In the West Indies (which are also backward) sugar-growers obtain two tons of 
sugar per acre, or double the Indian average, and, with modern machinery, properly 
ciystalhzed sugar can be made direct from the cane juice at a cost on the spot (that is, 
without carriage) of 8s. to los. per cwt. 

" It is no doubt the competition of such direct cane-sugar from Mauritius which is 
leading to the closing of refineries in Bengal, if, as we imagine, those refineries work, 
not from the sugar-cane, but from coarse native sugar. 

" In all the statistics sent us, Mauritius and similar sugars are described as refined, 
but this is altogether misleading. There are no refineries in Mauritius, where sugar 
is remelted, and the produce of the island is simply raw sugar properly made by 
modern processes. 

" It is such sugar that India ought to make, and the Empire, with sufficiently 
improved^ cultivation and machinery, might readily supply the world with sugar. 
Refining is a secondary process, likely to altogether die out, by slow degrees, as cane 
and beet manufacture becomes more perfect. The disappearance of refining in 
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Bengal, though hard upon individuals, is really a sign that there is pi ogress elsewhei e, 
and progress which no country is better adapted than Bengal to snare in. 

^‘That modern sugar can be well made in India is shown by Messrs. IVlinchin 
at Aska, Madras, and it is simply absur 1 that India should have first to export the 
labour to Mauritius, and then to re-import sugar from that distant island which could 
be as well made, and certainly, more cheaply at home. India is generally regarded 
as the home of the sugar-cane, and with its teeming population, its climate, and (in 
some districts) its plentiful water and coal supply, it should be a laige exporter 
of fine sugar instead of an importer. 

“ The manufacture of modern (or, as it is called, vacuum pan) sugar to be pro- 
fitable must be on a large scale, because it involves costly machinery and chemical 
and mechanical supervision impossible for ryots, who, probably, do not extract one- 
third of the sugar that might be extracted from their crops, and make that thii d in a 
shape that looks more like manure than sugar, and which appears to fetch in many 
parts of India as little as 65. per cwt. on the spot, whereas Mauntius sugar in India 
must net double that to pay the grower. 

“ Vacuum pan sugar-making is, probably, only possible on a large scale in India 
through the Central factory system, where the raw canes ai e brought by the mill fiom 
the growers. A system similar to this already pievails in mdigo and silk mills in 
Bengal. 

“ We do not know whether the Government of India would be able to start a few 
model factories in suitable districts, or whether they must confine their attempts to 
develope sugar manufacture to the collection of information and figures like those in 
the returns forwarded to us. In any case, the efforts of the Government in this direc- 
tion for some years past cannot fail to be of great value.’* 

The numerous replies received by the Government of India, on circulat- 
ing Messrs. J. Travers &, Sons* letter, contain much of value that will be 
found incorporated in the provincial chapters below. It seems, therefore, 
only necessary to give in tnis place the substance of the Despatch sent to 
Her Maesty’s Secretary of State by the Government of India (dated 
December 24.th, 1889), together with one or two practical observ?itions which 
have been furnished by Messrs. Thomson & Myine, on the subject ot 
Messrs. Travers 8 t Sons* recommendation. The Government of India’s 
Despatch summarises the local reports and gives in concise language 
practically all that can be said against the idea of model factories in India. 
The more important paragraphs of the Despatch were as follow : — 

“ The improvement of sugar production and manufacture in this country has been 
the Subject or attention both of the authoiities and of capitalists since the beginning 
of the century, and various attempts have been made to establish factoiies, none of 
which appear to have been attended with any permanent success, unless supplemented 
by the sale of rum and liquors. Sugar refining alone has not pi oved sufficiently 
profitable to maintain a factory. If this had been the case, thcie appears to be no 
leason why the industry should, not have been largely taken up by private capitalists. 

“^Some of the mam difficulties against which the industry has to contend are 
believed to be these • — 

(a) The cultivation of sugar-cane is limited by the supply not only of water for 
irrigation but also of manure. 

(d) As Cultivation in India is confined to small farms or holdings, each cultivatoi , 
who IS able to grow the crop at all, can only find manure enough for a small ai ea, 
generally less than half an acre, of sugar-cane The plots of sugai-cane aretheie- 
fore geatly scattered even in a canal-irrigated tract. 

(c) A central factory has accordingly to bring in its supplies of cane in small 
quantities over varying distances, in many cases the distance being great. 

(d) The carriage of canes oyer a long distance, even in a climate like that of the 
Mauritius, is detrimental to the juice for purposes of sugar making. It is much more 
so in India, where the canes ripen at the season when the atmosphere is di iest and 
suffer, therefore, the maximum of injury. 

(e) The Mauritius system of growing large canes at intervals is not adapted to the 
greater part of India where, in order to prevent the ingiess of diy air into the fields, 
small canes have to be grown in close contact. 

(/) The amount of cane which can be grown, limited as it is by the supply of 
water and manure, barely suffices for the wants of the Indian population. It seems 
to be at present as profitable to produce coarse sugar for their use, as highly refined 
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sug-ar for export. There is, therefore, no sufficient inducement to capital to embark 
on the moie difficult and expensive system. 

further obstacle to sugar refining in India exists in the high differential 
rate which the conditions of our excise system require to be placed upon spirits made 
on the European met'iod, as compared with that levied on spirits manufactured by the 
indigenous process. The sugar refiner in India is thus placed at a disadvantage in 
respect to the utilization of molasses in the form of spirits. 

“In view of the circumstances above noted we are unable to advocate any 
attempt being made at the cost of the State to establish model factoiies. We are in- 
clined to attach much confidence to the views and conclusions formed by Messrs 
Thomson &. Mylne, who have paid, for many years, practical attention to the 
subject of su..ar cultivation and manufacture by ryots, and weie the first to introduce 
the portable sugar mills which have now spread over India. They advocate the 
gradual improvement of the ryots' method of manufacture rather than the introduction 
of more expensive and centralising systems. The Provincial Depaitments of Agricul- 
ture have, of recent years, directed attention to this question and may usefully be 
desired to continue to do so. 

“We are also willing to advocate the establishment of agricultural experiments 
in those comparatively limited tracts of the country (such as Eastern Bengal, where 
there is a moist climate and a more or less abundant supply of manure) in which the 
Mauritius methods of cultivation have^yzw/f fane prospects of success, and we 
are prepared to advise our Local Governments and Administrations to give every 
reasonable support to sugar factories and refineries which may be established by private 
enterprise. ’* 

In the communication (dated 23rd April 1891) alluded to above, 
Messrs. Thomson &. Mylne give, amongst many other weighty reasons, 
the following objections to the establishment in India of Central Factories 
for the manufacture of cane grown on the surrounding lands : — 

** Messrs. Travers wrote: — ‘The average production of India is given as a 
ton of sugar per acre and the produce (with exception of three modern mills in Madras) 
IS of the most wretched character. In the West indies, which are also backward, 
sugar glowers obtain two tons per acie.’ 

“There is no doubt that the quality produced per acre in India is much below the 
average of most other cane-gi owing counbies. and the quality also of the fijst pro- 
ducts is very low, but in making any comparison and in considering what should be aimed 
at, in endeavours to secure a larger yield per acie as well as improvement in quality, 
there are several points ot essential impoitance which need to be kept in view, 

“ The first is that the great bulk of the sugar-cane giown in India, is not, and can- 
not, be planted in large blocks or ‘ plantations ’ by^ either Native or European 
‘ Planters ' under conditions which would render it possible to deal with large quanti- 
ties of cane or juice at Central Factories ani profitable for capitalists to invest in the 
expensive scientific appliances requisite foi the ‘ modern processes' which Messrs. 
T ravers referred to. Nearly the whole of the two and halt or three million acres of 
sugai-cane planted in India is grown in small plots by native farmers who put in a 
patch of cane in their holdings, of such size as suits them, in rotation with other crops. 
To ensure success plans f r improving either cultivation or manufactuie should be 
arranged with reference to this important factor.^ 

“ Another mateiial point is, that, in most districts, each farmer crushes his own cane 
in the field or village, and converts the juice, on the spot, into ^%i.r or rdh for which 
he finds a ready market in the local bazar. In some districts the custom is that 
several cultivators join in the purchase or hire of a mill, evaporating pan, etc., sharing 
these and other expenses of crushing and xaak\ngg‘&r or rdb, but each man arranges | 
independently for the cutting and^ carrying of his own cane, as also for disposing of 
it as he pleases, just as they do with their other crops. 

“ Another point of importance is that the bulk of the sugar-cane, now planted in 
India, is grown and manufactured for local consumption, not for export, and the form 
or character given to it is that which (unless and until the preferences and prejudices 
of the people can be a^ered) renders it most readily saleable in the local bazar. There 
are districts which produce a considerable quantity in excess of what is consumed 
locally, but the surplus is required for other districts which do not giow sugar at all, 
or pioduce less than they consume. Seeing that India now exports to Europe less 
sugar than was sent out twenty or thirty years ago, many merchants, refiners, and 
others, imagine that less is grown and made in India npw than was formei ly, but the 
truth of the matter seems to be that a much larger quantity is now produced than at any 
time previously, and that it can now the sold in the local bazars at such rates for 
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consumption in India^ that it would’nt pay merchants to buy for export.* The increase 
in consumption arises from the improved circumstances of the people, and, notwith- 
standing that much more is produced, a considerable quantity is now imported fiom 
Mauritius and other places One explanation of the increased consumption is, that a 
great deal more is taken by the millions who grow the cotton, jute, wheat, oil seeds, 
and other products for which outlets have been created by railways and steamers, 
and for which such large sums have been received by the cultivators, also the impioved 
means of the large numbers who, during the last thiity yeais, have found employment 
in the jute mills and presses, cotton mills and presses, tea gai dens, iron woi ks, colliei les, 
railways (construction, maintenance, and working), and other industries which have 
been established. These have been making much higher wages than the same classes 
could do previously. In Britain, Amenca, and some othei countries, when work is 
abundant and wages good, the masses consume more largely beef, mutton, tea, and 
such articles, as well as sugar, but in India it is extra sugar in various forms both for 
daily use by the family and at marriages, festivals, etc , which is chiefly used. 

“ Another point of impoitance is that the fine white crystallized sugar, with large 
crystals, so much appreciated in Europe is not at all in favour with, and is, in fact, 
avoided by the masses of India if they see any reason to suspect that bone, charcoal, 
blood, or any such articles (impure to them) have been used in making it. So stiong 
is this feeling and objection,^ that dealers frequently find it pays to smash up the large 
crystals to a fine powder which they then self as native made ‘ Benares cheenee.’ 

“ Another thing to be noted is that (apart from Cossipore, Rosa, Aska, and one or 
two other places, in all of which exceptional conditions have existed), the 
profitable carrying on of Central Factories by purchasing a sufficient quantity of 
cane at reasonable rates from those who grow it in their small plots is not piacticable. 
There are several cogent reasons for this, one being that the rates such factories could 
pay for cane, which must be carted several miles, would be considerably less than the 
cuftivators would realize by crushing it themselves and making g 4 r or rdb on the spot; 
another is that in most of the cane-growing districts there are arrangements, customs 
(established ' dustoors,’) with regard to crushing the cane, and evapoiation of the 
juice, which entitle the local carpenters, blacksmiths, kandoos, and other recognized 
institutions in each village to a share of the produce, rendering it difficult for the 
cane-grower to dispose of his crop in any other than the usual way. 

“ When the attention of the undersigned was first drawn to this subject twenty-five 
years ago, through seeing how much their own tenants on the Jugdispore estate (a 
large portion being cane-growers) were losing of the good sugar the cane could yield, 
they thought, that the best way of securing substantial improvement would be to set 
up a central factory with machinery and apparatus, such as are found most efficient m 
Mauritius and other sugar-growing countries, and they began by getting laige machi- 
nery. ^ It soon became manifest, however, that arrangements which were suitable for 
countries in which cane can be grown in consideiable blocks by, or for, a factoiy, the 
cane being brought in to be crushed, and the juice dealt with according to the latest 
improved processes under European management, would not suit India so long at 
least as the existing preferences and customs prevail. It was found that if such a 
factory were built and fitted with expensive machinery it would be impossible, in most 
distnets, to get to the factory the needful quantity of either cane or juice, at the rates, 
and the condition, which would be necessary to avoid inevitable loss, that to work with 
large appliances, and make large quantities of sugar, it would be necessary to work 
with the rdb and gdr which is made in the scattered cane fields or villages by the 
cultivators, whose methods of treating cane and juice would have already destroyed 
or lost a large proportion of the available sugar. It was also seen that the rates at 
which gur and rab could be brought delivered at the factory, would involve positive 
loss, and it was resolved, therefore, to try what could be effected by endeavours to im- 
prove the methods and appliances then in use. The only cane mills then used by (or 
within reach of , the cultivators of India were crude wasteful applicances made of 
wood or stone, wasteful of time, power, and a considerable percentage of the sugar m 
the cane, losing both quantity and quality.’* 

In bringing to a conclusion this review of the facts which have been 
brought to light for, and against the idea of, establishing sugar-cane planta- 
tions in India and Central Factories to manufacture the locally-expressed 


removal (in i874),of the restriction formerly imposed on sugar, by the aboli- 
tion of the mternal registration and taxation greatly facilitated the consumption of 
sugar in India by allowing it to be carried from (hstrict to district and province to 
province without paying any transit dues. 
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juice into sugar (according to the most modern methods), it may be said 
that all the officials consulted were opposed to the scheme except two, 

Mr. Finucane, Director of the Department of Land Records and Agri- 
culture, Bengal, and Mr. J. P. Good ridge, officiating Director of the 
Department of Land Records and Agriculture, Central Provinces. 

Mr. Finucane’s reply {letter No. jp/j, gth September i88g) was as 
follows ; — 
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“I am inclined to agree with the opinions expressed by Messrs. T ravers & Sons 
that * India, with sufficiently improved cultivation and machinery, ought to be able 
to supply the Empire with sugar. ’ It is, a priori, unreasonable that with a soil and 
climate admirably suited to the production of sugar-cane, with a superabundant popu- 
lation, and the cheapest labour market perhaps in the world, India should be found 
exporting labour from Behar to the Mauritius, and then importing sugar made by 
that labour, out of expensive raw material from the Mauritius back to Bengal. 

"The importance of the subject did not escape the notice of Sir Rivers Thomp- 
son, who, in Mr. Macaulay’s letter No. 1145, dated 3rd March 1884, remarked 
that the area under cultivation with sugar-cane m Bengal is very large, and pointed 
Out ' that an old emigrant who had returned from the Mauritius, where he had learnt 
new methods of cultivation, had succeeaed in imparting the knowledge to the villagers 
living m the neighbourhood to their great advantage. * 

" Since that time Mr. Sen, one of the Assistants, lately employed in this Depart- 
ment, had, under my instructions, given special attention to the question of improvement 
in the methods of cultivation, and made special enquiries on the subject m the districts 
of Burdwan and Dacca. He reported that the Mauritius system of cultivation is known 
to, and practised by, the cultivators on the banks of the Daraoodar, and by market 
gardeners in the neighbourhood of Dacca and Calcutta ; while the system is unknown 
in the Bhagulpore and in the greater part of the Patna Division. 

" After having, during the past three years, made various experiments as to the 
best methods of cultivation, the measures which might be applied with advantage, and 
the most suitable varieties of cane, and come to conclusions on these points, Mr Sen 
pi oposed to take some ryots from the particular tracts where the best methods are 
piactised to districts which are more backward in this respect, and through them to 
show cultivators in the latter districts better methods of cultivation, by the instrumen- 
tality of fellow cultivators working under his own supervision and control ; but just 
as he had made his proposal, it was found necessary to transfer him to the general 
line of the public service, and the experiments in this direction will now, I fear, have 
to be abandoned or postponed for some time for want of an officer in this department 
possessed of such knowledge and experience of the actual details of cultivation, as 
w'ould warrant reliance on the success of measures of this kind undertaken under his 
supervision and control. 

"As regards the question of improvements in manufacture suggested by Messrs. 
T ravers & Sons, 1 would remark that it seems not unreasonable to suppose that such 
improvement is possible, and it is not improbable that the establishment of model 
factories, in suitable districts, whether by Government or by private individuals, 
encouiaged or subsidised by Government, would yield beneficial results. Messrs, 
Thomson &. Myine, in their letter, dated 28th February 1880, to the address of the 
Collector of Shahabad, reported that they had for years been trying whether cane 
could be profitably purchased and worked off at a Central Factory, and the conclu- 
sion to which they came was, that the price demanded for cane by the growers, which 
price the growers realized by making it into gur, was so high, that the experiment was 
not deemed to be profitable and was discontinued. Messrs. Thomson 8l Myine 
added that the Rosa Sugar Works at Shahjehanpore had not found it advisable to 
make arrangements for crushing cane and making refined sugar from the juice direct, 
and the infei ence would seem to be that Central Factories such as are suggested by 
Messrs. T ravers &. Sons will not pay. The reason given for this is, that the 
factory could not work at a profit, if it paid as high prices for the cane as the culti- 
vators realize by making it into gur. But this is only stating the fact in another 
shape, and is no explanation of the problem — why is it that with cheap labour, cheap 
raw material, refined sugar cannot be manufactured in India at a lower price than 
that for which it can be imported from the Mauritius or England ? A similar question 
may be asked as regatds other products, for example, iron — why is it that with cheap 
labour and cheap iron ore at Ranigunge, it is found profitable to import manufactured 
iron articles from England ? I am not at present in a position to furnish an answer 
T he question as regards sugar is one of enormous importance to Bengal, and I would, 
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therefore, suggest that Mr. Sen be placed on special dut> during the cold weather to 
make a full an 1 caretui enquiry into it. 

The Cossipore Sugar Factory m Calcutta is a refinery. Thef Mauritius system of 
manufacture advocated bj Messrs. Travers & Sons is one by which the sugeris 
made direct from the cane by onepiocess. The system adopted bw Messrs Mrnchtn 
Brothers, in Ganjam, is a combination of both the Mauritius and Cossipoi e systems. 
Messrs. Minchin Brothers’ system is not able to compete, it is said, with the 
sugar inipoited from the Mauiitius in the noithern districts ot India because the cost o^ 
transit is cheaper from the Mauritius than Ganiam. But if such a factory as Messrs. 
Minchin Brothers’ were established in one of the northern districts of India them- 
selves, or In Behar, it is by no means certain that the sugar produced would not drive 
the Mauritius sugar out of the market. ” 

M . Goodridge’s reply {letter No. 1783-89 A. dated 2gth August i88g), 
while fully supporting the recommendations contained in Messrs* Travers 
& Sons’ communication, deals in an able manner witn the whole subject 
of the differences between the West Indian am Indian systems of culti- 
vation and manufacture. His reply may, therefore, be reproduced in this 
place, though it mi^ht perhaps find a more logical position in the section 
of this article which deals with the sugar-cane cultivation of the Central 
Provinces. Mr. Goodridge’s final proposal amounts to this, that the ex- 
periments discussed in the early paragraphs of this section should be re- 
performed, the Government nnaking grants of land, rent free or on easy 
terms, to practical planters, and even advancing the money necessary to 
enable them to procure the machinery for their factories. The remark may 
perhaps be pardoned, however, that the pioneers of none of the other 
important industries have obtained, nor indeed asked for so much direct 
assistance as has already been given to sugar, so that Mr. Goodridge’s 
recommendatujn may from that point of view be regarded as a questionably 
sound one. 

I may mention that I am interested in sugar plantations in the Island of Barba- 
dos, and have frequently visited that Island, the last occasion being in 1S79. 

' The production of sugar in theMauiitius, with which Messrs. T ravers compare 
India for the puipose of showing how backward the industry is in this country, is, as 
I gather, from the information that I have been able to obtain, earned on under cir- 
cumstances very similar to those which exist in the West Indies In both countries 
there are found — 

(1) Sugar plantations of considerable size managed by Europeans and peisons of 

European descent, and cultivated by paid lab )ur by negi oes in Barbados, 
negroes and coolies in Trinidao, and by Indian coolies m Mauritius. 

(2) The employment of a considerable capital in this industry and the application 

of steam and mechanical and latteily of chemical science in the manufacture 
of sugar. 

(3) An abundant rainfall of over 40 * incht*s per annum well spread throughout 
* The average rainfall of Barbados ‘'if yf-’’ (‘'’ough the, e is a well defined i amy se^onj 

for the as years from 1847-1571 was affording adequate moisture during the months in 
57‘74. In the Mauritius it is now which the cane croo is on the ground. The occur- 
abf'ut 40 inches per annum, though rence offrequent showers falling on a naturally well - 
formerly, beftjre the destruction of the drained soil which rests on porous coral or coralline 
forests. It was much more prevents sf:agnation and water logging. 

'*To those acquainted with the present condition of Indian agriculture it is only 
necessary to state the above circumstances to e plain the great difference in the culti- 
vation of the cane, and the manufacture of sugar in the West Indies and the Mauritius 
and in this country. Heie the great bulk of the sugar production is by 
culture. Instead of an energetic race, who have devoted themselves for genet ations to 
the sole object of producing sugar, we have an ignorant peasantry wedded to their own 
primitive methods of cultivation and cultivating, peihaps, a few act es of cane m addi- 
tion to their wheat, rice, and cotton crops. I think it would be difficult in these Prov- 
inces to find many cultivators who have more than => aci es ot land under sugar-cane. 
In the Sambalpur district, where most of the sugar of these Provinces is gi own, the 
whole body of cultivators, m a village, club together and sow about 8 or 10 acres, 
the area being divided among them into small stnps. The Indian ryot has neithei the 
inclination nor the means of improving his style of cultivation. Instead of a steady 
and well-distiibuted rainfall, we have nearly all of our rain during four months of the 
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year with an occasional shower at Christmas and a dry season during- the rest of the 
year. Hence at one season the cane is water-log-ged if not well drained, while at 
another it suffers from droug'ht. To grow a crop of cane, irrigation from canals and 
rivers, or from tanks and wells is necessary, whereas in Barbados and, I believe, in the 
Mauritius also, irrigation is not required and is never practised. 

** It would be difficult to say whether the differences between the Indian and West 
Indian methods are most marked in the cultivation of the cane or in the manufactuie 
of sugar. In the West Indies the ground is well prepaied with the hoe and manured 
with farm-yard manure, which is placed at the bottom of the cane holes whei e it is wanted 
by the young cane. The whole field is afterwards carefully ‘thrashed* by which means 
the ground is covered with a bed ol cane stiaw, a foot thick, which retains the moisture 
round the i oots of the young plants and pi events the surrounding grounds from being 
baked by the sun. In this country the manui e applied, whether it be in the form of 
cow-Jung, the droppings of sheep, or the alluvial deposits of tanks, is spread broad- 
cast over the surface of the field and is exposed to the atmosphei e. In the West 
Indies and in the Mauritius large quantities of guano, rntrophosphates, 2^x16. other 
mineral and artificial manures are used. This is applied to the plants after they have 
made considerable progress in their growth. In this country the cane rarely gets a 
ft esh supply of manure after it is planted. It is grown from the mature cane cut up 
into short pieces and laid horizontally on the ground. This is a most wasteful method 
and entails a large expenditure of cane for seed, perhaps as much as 10 per cent, of 
the whole produce 

“The young plant instead of firmly establishing itself by striking its roots down- 
wards in search of food ^ spreads them over the manured surface. It consequently 
becomes weak and straggling, and at a later period falls to the ground and has then 
be propped up by interlacing one cane with another, or by means of small bamboos. 
From the moment it is put down till the young plant has provided itself with roots, it 
IS exposed to the ravages of white-ants which find a convenient mdus in the manurial 
substances used, and attack the plants before they can establish themselves. In some 
villages in which these pests abound, it is found impracticable to attempt sugar-cane 
cultivation, and it is not uncommon to find considerable vacant patches in a cane fieli 
the work of this destructive teimite. Some years ago I introduced in the Sambalpur 
district the West Indian method of planting the cane tops vertically in hollows and 
between 3t feet square banks, instead of sowing pieces of the mature cane horizontal- 
ly on the level giound. I his resulted in more vigorous canes and in large clusters, 
but the sa stem had one drawback compared with the native method. If the white-ants 
destro\ed the cane tops before they could be converted into healthy plants, there was 
nothing left but a bare field or one with numerous empty patches in it. On the other 
hand, even if two-thirds of the seed cane laid closely on the surface of the ground 
were destioyed, the other one-third was left foi a crop. These destructive insects 
not only eat up the cane seed but consume a good deal of the manure. To 
check their ravages the Indian peasant finds it necessary that his manure should be 
placed where it is wanted and weatheied during the rains before it is used The 
insect does not then attack it with the same vigour as it does fresh manure. This 
exposure to the atmosphere of course, dept ives the manure of much of its fertilizing 
power, but it is better that the cane should be stunted or dry than that the r\ ot should 
have halt of his field lying in empty soaces. It is well known that the amount of 
saccharine in the cane is dependent entiiely on the stage of its growth. Hence the 
West Indian planter closely watches his cane-fields and cuts them at the right moment. 
The delay of a week would most seriously affect the outturn of sugar. The postpone- 
ment of a month might be ruinous in these days of keen competition with bounty-fed 
beet sugar and when the margin of profit is so small The Indian peasant, on the 
other hand, considers the time for reaping his canes an unimportant matter, and they 
are allowed to remain standing and to flower until he finds a convenient moment for 
reaping them. 

“The Indian method of manufacture of sugar is as wasteful and primitive as the- 
system of growing the cane. In the West Indies the cane is crushed in powerful 
mills with cylindrical rollers 4^^ feet long by 3^ feet diameter, diiven by «iteam or wind, 
and with every mechanical conti ivance to extract a maximum amount of juice from 
the cane. Even the powerful crushing apparatus which has hitherto been used has, 
in the present struggle with beet, been supeiseded in some estates by chemical 
methods by which the whole of the saccharine substance is extracted from the cane. 
But I will compare the Indian method with what may be called the old v\est Indian 
system, not with the scientific process of later years. The cane luice or * liquor, ’ as 
it is called, is subjected as soon as it is extracted to a process of defecation and clarify- 
ing in large vats, and is at once passed through several large ‘ tayches ’ till the liquor 
IS reduced to the condition of a thick syrup. It is boiled at a low temperature in 
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vacuum pans by which means a more hig'hly crystalline mass is obtained. It is then 
placed m a centrifugal, a rapidly turning machine, which separates the crystal from 
its parent syrup. The whole is cooled in large shallow vats and afterwards put into 
hogsheads perforated, so as to permit the molasses to percolate through the sugar. 
When the molassees has been drained off in the stanchions, the sugar is said to be 
'cured* and is in the form of the fine large grained] crystalline, whitish brown sugar, 
or grocery sugar of commerce. 

" This process is very different from that adopted in this country ; instead of the 
large boiling-house with its long line of enormous copper * tayches *, its vac uum pans, 
and ingenious and economical heating apparatus by means of which the megass or 
woody fibre of the cane alone suffices to make the sugar, its centrifugals and its curing 
room, we have rough and improvised huts formed of branches and twigs placed at the 
corner of a cane-field. Here is put up a small crushing apparatus generally of wood, 
consisting of two or three rollers of about feet high and 10 inches in diameter and 
worked by a lever, moved by a bullock or a pair of bullocks. The cane is cut up into 
small strips by the owner, his family and friends, who consume a good deal of cane 
juice in the process of gur boiling. Only a small percentage of the juice is extracted 
from the cane by these small and inferior mills so deficient in crushing power. The 
pressed liquor is placed in large earthen vats and exposed to a quick fire. It is boiled 
just as it comes from the mill and no effort is made to cleanse or claiify it. The 
whole is then reduced by heat to the proper consistency and is thrown into a hole in 
the earth specially prepared for it and cooled long before the process of crystallization 
has set in. The finished article is more like a mixtuie of sand and dough sweetened 
With molasses than the sugar of commerce. 

" In late years the wooden mill rollers have been succeeded in some places by iron 
ones, the best known being the Beheea mill of Messrs. Thomson Sc Myine. 
This, as far as the rollers are concerned, is a ^^iniature of the vertical West Indian 
sugar mill. It is of course only intended for sugar-making on a small scale. In some 
districts of these Provinces these mills are used, but in many others the people do not 
buy them and declare that, on the whole, the old wooden mills are better suited to 
thdr wants. The reason probably is that the village carpenter and blacksmith have 
to be supported in any case whether they make the old-fashioned wooden mill or not, 
and the ryot, who never has much spare cash for impiovements of this kind, consideis 
it cheaper to use this than to pay R150 for an article which he will need only for a few 
weeks in the year. I have never known an instance of a village community clubbing 
together to purchase one or more of such mills. Attempts have been made to intro- 
duce flat iron vats for sugar-boiling, but they are expensive and are not much appie- 
ciated, and most of the gur of these Provinces is made in large earthen pots. 
Iron rollers and iron vats will no doubt in time supersed wooden rollers and eai then 
pots, but in these Provinces the industry is still carried on by primitive methods which 
were perhaps in vogue 500 years ago. In most places the megass or woody hbre of 
the cane IS thrown away* as useless. Effoits are now being made to show the value 
of this substance for boiling sugar, but it is only in those distiicts in which a difficulty 
is felt in obtaining fuel that the people show any inclination to utilise their megass. 

" Such being the facts, it seems a matter for surprise that the outturn per acre of 
sugar-cane, cultivated by the Indian method should, as shown by the statistics, be less 
than in the Mauritius by one ton only. As a matter of fact, however, the produce 
per acre in Barbados is from 2^ to 3 tons, while m this country the produce of the 
same area, while nominally one ton, consists of such an inferior substance that the 
actual sugar yielded is considerably less than that quantity. t 

" I now proceed to consider the question whether anything can be done to improve 
the method of production in this country. It is obvious that but little improvement 
can be effected under present conditions. The first thing necessary is that sugar 
should be grown on a larger scale and its manufacture supei vised by properly-ti amed 
and experienced persons working with an adequate machinery. For makini; sugar 
Messrs. Travers suggest the introduction of the Central sugar factory where the 
canes of several cultivators could be converted into sugar. It is doubtful, however. 


* It will be seen from the numerous passages quoted in this article that the megass 
is by no means universally thrown away. Indeed, one could wish that it were more 
frequently returned to the sugar-cane fields than used as fuel by the sugar-boileis. 
Conf. ’With pp. 5 , 7 i ^9 79 1 T28, 196^ etc. 

t Most writers speak of the yield of the West Indies as two tons of sugar and 
of India as one ton of gur. It s^ms highly desirable that this point should be more 
precisely dealt with by future investigators, since one ton of gur would in round 
figures yield but one-third of a ton of refined sugar. — Ed,, Diet, Econ, Prod, 
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whether a Central factory would answer in this country . Even if the Indian cultivator 
could be induced to bring his canes there to be made into sugar, which is not likely, 
there would be other insuperable difficulties. Here the sugar-cane fields are spread over 
a large area and are in patches instead of being concentrated as in the West Indies, 
were cane-field touches cane-field. In some of the West India Islands, and specially, 

I believe, in the French colonies, where labour is scarce and proper supervision costly, 
‘ usines’ or sugar factories have been established. Instead of each plantation having 
its own boiling-house one * usme * serves for several. But even in the West Indies 
this system is worked with some difficulty and necessitates the construction of roads 
leading from the cane fields to the factory. In India their establishment would be quite 
impracticable considering the present scattered nature of the cultivation. I doubt 
whether there are many villages in these Provinces which contain as much as 50 acres 
of cane. To enable a Central factory to work successfully, an area of at least 500 
acres of cane would be needed. Spealdng from my recollection of Barbados, where 
there are many small estates, a boiIing-house for an estate of less than 100 acres is 
exceedingly rare. Persons who grow cane in a smaller way use their neighbours^ 
boiling-houses, giving them a share of the manufactured article. 

There is much scope for the establishment of large sugar plantations in this 
country in places where the soil is good, labour cheap, and an ample and certain supply 
of water available. Land m Northern India in the vicinity of the canals would, I 
should say, be admirably adapted for this purpose. There the soil is good with a 
perennial supply of water for irrigation and a redundant population. The soil and 
climate of certain portions of the Central Provinces where there is, or could be, consi- 
derable irrigation from tanks as in the Sambalpur and Bhandara districts, and in some 
of the Feudatory States of Chhattisgarh, would also be suitable The former would 
probably be more suitable than the latter, for while the canes might occasionally suffer 

II om frost in Northern India, in the Central Province the supply of tank water might 
fail in years of insufficient rainfall. 

** For the formation of a plantation after the model of those in the Mauritius and in 
the West Indies the action of Government will, at any rate, in the first instance, be 
necessary. The small cultivators of India have neither the means nor the inclination 
for undertaking such a task. It would never occur to a large landholder in this 
country to make money by growing sugar on a large scale by new and improved 
methods and by the expenditure of a considerable capital. By the trading classes 
the whole thing would be regarded as entirely beyond their sphere of action. The 
only persons who would perhaps have the requisite enterprise and means to undertake 
such an industry on a large scale are European planters who can command the neces- 
sary land and capital, but they have already profitable crops like mdigo, which do 
not involve the sarne expenditure and which can be carried on without extensive irriga- 
tion. It would be impossible for a West Indian planter, supposing he could command 
the necessary capital and was prepared to make the venture, to provide himself with 
the requisite land. There are, it is true, extensive waste lands in this country, but 
they are quite unsuited for such an undertaking. They are either far removed from 
inhabited tracts and are situated in unhealthy countries where no European could 
live, and even if accessible, they are rocky and barren. The natives of this country 
are only too ready to appropriate all land which is at the same time fit for cultivation 
and fairly accessible, and they have already absorbed all such land as is available or 
worth appropriating. No native will willingly part with the land he cultivates, and 
if the whole area of an ordinary village could be purchased, a large portion of it 
would be in the cultivation of ryots with occupancy and other beneficial interests 
in their fields who could not, in the ordinary course of law, be ejected to make room 
for sugar cultivators. Under these circumstances, a sugar-planter who, whether he 
came from Barbados or the Mauritius, would be a stranger in this country, would 
find it difficult, if not impossible, to make satisfactory arrangements for the establish- 
ment of a plantation. 

It will be necessary, therefore, for Government to take the initiative in this matter, 
and by means of the Land Acquisition Act or other appropriate procedure to acquire 
land sufficient for the establishment of a sugar plantation cf 500 or 600 acres. This 
might be offered rent-free or on easy terms to a practical planter under certain condi- 
tions for a term of years, and he might also be given a subvention to aid him in provid- 
ing the necessary machinery for the manufacture of sugar. There must be many 
enterprising planters in the Mauritius accustomed to Indian coolies who would be 
glad to accept an offer of this kind. By making success dependent on the efforts of 
the person chiefly interested in the project, there would be a guarantee that everything 
would be done to make the scheme a success. But in the event of no practical sugar- 
planter being willing to undertake the responsibility of a sugar plantation on the 
above terms, it would be well for Government to establish a few model plantations of 
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its own in dilferent parts of India. I understand that some years ago the services of 
a sugar-planter were obtained from the West Indies tor the daira lands of the 
Khedive^ and that a vast improvement followed the introduction m that country of the 
West Indian method of growing and manufacturing sui^ar. With a plentiful supply 
(if water, such as would be afforded by out canals and lar^e tanks, a good soil and 
cheap labour, no great difficulties would be encountered in the establishment of a 
sugar plantation. If the scheme weie once shown to be successful, it is probable that 
many persons who can command large areas suitable for sugar-cane cultivation and 
the necessary capital would adopt it. The greatest difficulty to be encountered would 
be the securing of an adequate supply of manure. Much of the cow-dung of this 
country is used for fuel and, consequently, good farnn-yard manui e in large quantities 
is not readily obtainable.^ But if sugai^ cultivation by the West Indian method were 
shown to be'profitable, mineral and artificial manures would be available in India as 
they are in Baibados and in the Mauritius. The value of such a plantation would 
not be confined to improving the pioduction of sugar. It has often occurred to me 
that in establishing model farms and placing at their head men trained in England, 
and having a practical knowledge of the agricultural methods only of countiies with a 
temperate climate, that we have somewhat ovei looked the fact that the conditions of 
agriculture, in the greater portion of India, resemble those of the West Indies oi the 
Southern States of America much more closely than they do those of Europe, and 
that it is in these former countries that those Indian ciops which are most susceptible 
of improvement, such as rice, cotton, tobacco, Indian-corn, sugai, tropical roots, 
vegetables and fodder crops, are cultivated with the greatest success. 

^‘The West Indies, like Mauiitius impoit the greater portion of their food, but a 
good deal of Indian-corn and vegetables are also grown m these Islands. A planta- 
tion IS geneially divi led into two poitions, one is under cane and the other is under 
preparation for cane and is in the interval used for growing short ct ops sweet pota- 
toes yams, Indian and guinea-corn (juarij — the two lattei with guinea-grass supplying 
the necessary fodder for the farm cattle. All of the above crops are capable of great 
improvement and extension in India. While in this country a few yams * are to be 
f(>und in pin baris the plant is reared in the West Indies in large open fields The 
difference between the sweet potato t of India and that of the West Indies is striking. 
'I he former is generally an elongated tuber 5 inches long and 3 inches in diameter 
and is grown on a flat surface. In the West Indies it is ordinarily an ellipsoid with 
axes of 10 and 7 inches, and grown in rows on banks and not on level ground. There 
are other striking differences in the systems pursued in rearing other crops in the 
West and in the East Indies. The establishment of a plantation on the West Indian 
model in this country could not, I think, fail to improve the cultivation of all tropical 
products and to instruct the people in methods of which they have no idea at present. 
Some of the return coolies fiom the West Indies and the Mauritius might also be 
induced to take service in such plantations, and by instructing their countrymen would 
be of use to the manager in starting the work. 

** I might usefully recapitulate the above remarks as follows : — The improvement 
of sugar production in India is not possible under existing conditions of scattered culti- 
vation by numerous small cultivators, and in view of the fact that it is nowhere a staple 
but merely a subsidiary crop. I have further endeavoured to show— 

(1) that cultivation on a large scale is essential if the requisite supervision in 

growing the cane and the necessary machinery for manufactui ing sugai 
are to be provided ; 

(2) that such a change cannot be brought about unless an adequate area of 

irrigable land, in a healthy and well-populated country, with cheap 
labour, is fiist secured ; 

(3) that private effort and entei prise are probably unequal to the task of 

securing the conditions necessary for successfully starting the woik ; 

(4) that it will therefore be expedient, in the first instance, at all events, for 

Government to take the initiative and to establish a model sugar plan- 
tation ; 

(5) that the best method of working such a plantation would be to interest the 

manager in the success of the scheme by leaving the profits to him, Gov- 
ernment assisting by finding the land and giving it lent-free or at'a low 
rent on certain conditions, and, if necessary, by a subvention to aid in 


* The reader might perhaps consult the article Dioscorea (Yams) in this work 
Vol. Ill,, 115-136. ' 

t See under Ipomsea Batatas, Vol. IV., 478-482, 
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^t!fe1id?istructing of the necessary buildings and in supplying the machi- 
nery needed ; 

(6) that in the event of no properly qualified person being willing to undertake 

the establishment of a sugar plantation on the above terms. Government 
should itsdi^i •irrange for the working of-the scheme by a paid agency ; 

(7) that It would be absolutdfj essential for the success of any scheme of this 

kind that the manager shou’i^he a successful and practical sugar-planter, 
preferably from the West Indies o.- the Mauritius, and accustomed to deal 
with the Indian cooly i 

(8) that the establishment of such a model plantajnn would not only proj/e the 

superiority of the West Indian over the Indian system of sii/gar produc- 
tion, but would bring to the notice of Indian agricuicu. £&g> the advantages 
of othei modes of cultivating many tropical crops which, though of great 
value, have hitherto been much neglected in this country.” 

It has been stated that the other replies received by the Government to 
its letter, by which it forwarded Messrs. J Travers StSons* recommend- 
ations, were unfavourable, and that the Despatch issued by the Government 
conveys the facts brought out by the numerous contributors to the official 
enquiry. Some of these replies will be found placed under contribution 
below in the provincial sections of this article. 
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The writer, in taking leave of the subject of the formation in India of 
sugar-cane plantations with Central Factones, desires it to be distinctly 
understood, however, that although disposed personally to join issue with 
those who regard the proposal as futile, he has endeavoured to review the 
past history of the enquiry impartially. The great success that has been 
secured in tea-planting was not attained at once, and past failures in 
sugar-planting can hardly be held as disproving absolutely the possibility 
of ultimate success. They, however, call for more careful consideration 
than would seem to be bestowed on them by modern writers, and it is 
likely that success will be obtained, if at all obtainable, by combating or 
escaping from the adverse circumstances that ruined the early experi- 
menters. ^ It seems probable that the greatest difficulty of all lies in the 
social habits of the people of India. They prefer the dirty sugar which 
Messrs. J. Travers & Sons compare to ‘'manure.” The preparation of 
that substance is more profitable to the cultivator than the disposal of his 
cane to a manufacturer would be. On this subject Mr. T. W. Holder- 
ness (the Director of Land Records and Agriculture in the North-West 
Provinces) very justly remarks : “ The memorand]^ refers in contemp- 
tuous terms to the quality of the common sugars ccmsumed by the Indian 
public. But they have an almost unlimited and active market, which 
is at present closed to machine-made sugar; and even if superstitious 
prejudices could be overcome, there would still remain the question of 
national taste. The compost known as gur has a peculiar flavour which 
is absent from machine-made sugars, and the tastes of a most conservative 
people will require to be changed before the local markets of India really 
open to the European sugar manufacturer.” It thus seems likely that the 
whole question hinges on the rise or fall in the price of superior sugars 
and on the education of the people of India to the advantages of obtain- 
ing a better quality of sugar than they at present consume. But it may 
well be here stated that chemistry, by no means, supports the opinion 
that beautiful crystalline sugar is more wholesome or rather more nutri- 
tious than brown sugar. Indeed, it may be said that one of the distinctive 
features between the saccharine juice of beet and cane is that m the latter 
substance the additional materials, over and above pure cane-sugar, are less 
objectionable than in the former. It is worthy of note also that the purity, 
or rather the whiteness of beet-sugar, is so far considered a disadvantage 
to it, that an industry has actually arisen in staining beet sugar so as to 
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make it resemble certain qualities of cane-sugar. It is accordingly true 
that in the present state of the trade the Indian (or home market) is of far 
greater improtance to India than the foreign. It is, therefore, with the 
market that the Indian cultivator and manufacturer dtc mainly con- 
cerned, But apart from purely financial consvdjmtions, important though 
these are, it seems probable that success is more likely to be attained by 
the cultivation and improvenr>.iit' of the indigenous canes than by the 
'' -^necessarily expensive sv^^ems of agriculture essential to the preservation 
oV w^he good qualities of exotic forms. 

AREA, OUTTdTiN, AND CONSUMPTION OF SUGAR-CANE 
AND SUGAR IN INDIA. 

In dealing with these subjects, it may be remarked there are ma.ny 
fruitful sources of misconception and error The area of sugar-cane culti- 
vation (even were it possible to obtain for all India thoroughly trustworthy 
returns) is by no means the area that actually yields the sugar annually 
produced in the country. Large tracts are regularly cultivated with sugar- 
yielding palms, and these afford a by no means inconsidetable share 01 the 
supply. These palms are rarely cultivated in such a manner as to allow 
of estimates of acreage. They are for the most part grown in lines along 
the borders of fields bv road sides, etc , and the yield has accordingly to 
be ascertained per 106 trees. But what is of peihaps equal importance, a 
very large amount of the sugar-cane grown m India is eaten as a fiuit, 
isusedbythedistiller oris made into a thickened syrup an article 

rarely if ever converted into sugar. An average yield of sugar, from the 
total area, would thus be quite misleading. Most writers have made a 
provision for palm sugar, but apparently the error due to neglecting to 
reduce the area of sugar production by the acreage devoted to the cultiva- 
tion of edible canes or of those so deficient in crystallizable sugar that they 
might not inappropriately be spoken of as affording a superior quality of 
molasses, but no sugar, nas not been guarded against. In some provinces 
or districts the edible canes are of greater importance than in others, and 
wherever a large market exists it is universally admitted that edible 
cane cultivation is more profitable than^/i;' and still more so than 
manufacture. An ascertained abnormally lower consumption of sugar per 
head of population, than might be inferred from the area of sugar-cane 
cultivation, is in some cases at least largely explainable bv the facts here 
indicated. At the same time it seems likely that many of the returns of 
consumption per head, have been falsified through the want of precision in 
the terms employed. A consumption of 12 seers of gifgy per head of 
population, would represent a consumption of 4 seers of rt fined sugar, or 
of 4*8 seers of Native unrefined sugar (that is to say, of the inspissated 
syrup, drained and sun-dried but not refined). It would, in fact, appear to 
the writer that some of the estimates of consumption, that have been 
published, are open to the suspicion that there has been a want of unifor- 
mity in the use of the word ** sugar” by the local authorities who have 
furnished the data on which certain calculations have been made. As 
indicated above a given area would produce three times the amount of 
that It would of refined sugar. It seems, however, probable that 
many writers have not only used the word (or jaggery) as synonymous 
with unrefined sugar, but even with molasses.* Remarkably few have 
thought of distinguishing between the various forms of sugar, though of 
refined and of unrefined sugars there are various qualities which ddfer not 
only in degree of purity and character of grain, but in the amount of 

* See Mr. Butt’s remarks below in connection with Shahjahanpm , p. 285* 
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molasses or treacle which they hold mechanically. Such an error is, how- 
ever, relatively less important than the confusion of gur with unrefined 
Native sugar shakar or bhura). 

Bombay and the Panjdb are shown by the official returns to consume 
considerably more sugar than Bengal. This is doubtless largely due to 
the higher civilization and greater opulence of the mass of the community, 
an opinion borne out by the observation that the people of the Panjdb and 
Bombay use individually a far larger amount of silk than do the inhabit- 
ants of Bengal. While this is so, it seems likely that the immense popula- 
tion of Bengal with its large city and manufacturing communities may 
have had its consumption of sugar depreciated by the assumption that the 
article there eaten is admissible on the standard of g 4 r. Such a reduction 
would be fairly safe for the North-West Provinces, the Central Provinces, 
and the rural parts of Bengal, but it would be very misleading for Calcutta, 
Bombay, or the other centres of manufacturing enterprise. It is believed 
by the writer that the consumption of Native refined (or perhaps only 
drained) sugar is far greater than is generally supposed, especially in 
Bengal, and if this opinion be confirmed ^ future investigators, the area 
of sugar-cane cultivation in the Lower Provinces will have to be con- 
siderably increased and the yield per acre raised from the estimates 
currently quoted, or the value of the date-palm in the supply of Bengal 
sugar will have to be greatly enhanced. In this connection it may be 
added that it is somewhat significant that in 1847-48 it should have 
been found that there were in Bengal 6,390,590 date-palms which, yielding 
on the average for every 100 trees, 16 maunds 9 seers 5! chittacks, fur- 
nished 10,37,445 maunds of gurt while at the present day the 30,000 acres 
estimated to be under date-palms afford only 7,43,000 maunds. From 
these figures it would appear that the date-sugar traffic has considerably 
contracted, or that the yield of date-sugar has been seriously under- 
estimated. This subject will be found to be returned to further on, in 
the remarks regarding Bengal and Madras, so that it need only be here 
added that hesitation to accept the accuracy of the palm-sugar returns 
would seem justified through the fact Chat, as presently estimated, the 
palms of Madras yield nearly twice as much per acre as do those of 
Bengal. 

The following statement of the averages for the five years previous to 
1888 was published by the Government as an appendix to its Resolution 
of the 20th March 1889. It will be seen that in the columns of yield the 
product is spoken of as coarse sugar, but the average rate there shown is 
only some 27*9 maunds an acre (for the British Provinces), a rate which 
would by no means be a high one were it that of refined sugar. From the 
special chapter below, on the yield of sugar in Bengal, it will be seen that 
the writer suspects that coarse sugar ’’ is not entirely the equivalent of 
gur, in the returns which have appeared on this subject. If ‘‘ coarse sugar,^’ 
however, means drained, unrefined Native sugar, the estimate of i ton 
would be more nearly what might be expected. It seems probable, how- 
ever, that the chief error of all such estimates lies in the fact that large 
portions of the sugar-cane area are cultivated with canes that are not in- 
tended to be used in the manufacture of sugar and are, in fact, never so 
used. Accordingly the records of actual production of sugar, when 
expressed to the total ascertained acreage of cane, give a very consi- 
derably lower yield than would be the case had the entire area been 
devoted to the cultivation of cane suitable for the manufacture of sugar. 
This argument does not hold good with the edible canes only, but with a 
very important series of canes which, while meeting certain Native require- 
ments, afford little or no crystallizable sugar. 
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By way of comnanson with the figures shown in the foregoing table, it 
may be desirable to furnish here the statement of area and produce pub- 
lished m 1847-48 for three of the chief sugar-producing regions of India : — 


AREA & 
OUTTURN, 


Provinces for which'® 
statistics were collected 
in the year 1847-48. 

Total area 
of land 
cultivated 
with cane 
in Bighas 
= 14,400 
sq. h. ; 

Total 
produce of 
cane and 
date gur 
in maunds 
of Soft. 

Total con- 
sumption of 
cane and 
date^Kr in 
i maunds of 
Soft. 

Remain- 

der 

I Reduced 

to sugar at 
13^ seers 
to one 
maund of 
gittr. 

Bengal and the North- 
West Provinces . 
Madras . 

Bombay 

25,02,609 

84,947 

77,346 

1,87,34 909 
17,62,959 
6,52,527 

1,17.78 356 
10,67,720 
7,61,779* 

69,56 552 
6,95,239 
NtL 

23.18,851 


26,64,902 

2,11,50,395 

1,36.07,855 

76,51,79^ 

25,50,597 

Reduced to ^ 

Cwt. 

15,107,425 

9.719.896 

5,465,565 

1,821,855 


^ * It will thus be seen that Bombay consumed in 184S, 1,09,252 maunds in excess 
of its local production. Co 7 rf‘, witkp, 210, 


The available surplus of production over consumption in 1847-48 thus 
amounted to, in round figures, 5I million cwt*, but Bombay must have 
drawn largely on the North-West Provinces and Bengal. The foreign 
exports amounted to 1,229,828 cwt. There was thus apparently sufficient 
sugar produced, from the great sugar-growing districts, to meet the home 
and foreign demands. The area of production in the above table, assigned 
to Bengal and the North-West Provinces is shown, by the more detailed 
tables, to have included 130 acres of Arracan, but otherwise it very closely 
corresponded to the country now embraced by these provinces. The tables 
furnished below, in connection with the provincial paragraphs, will be found 
to show the distribution of the sugar cultivation, and at the same time to 
exemplify the thorough manner in which the enquiry of 1848 was prosecuted. 
As justifying a degree of confidence in the accuracy of these returns, it 
may be pointed out that consider ably greater interest was taken in the 
subject of sugar cultivation forty or fifty years ago than since. There were 
then a large number of European planters and manufacturers, who possess- 
ed an intimate knowledge of the sugar resources of their districts, and who 
could accordingly assist materially in the enquiry. It seems likely that 
had returns been preserved annually, a decline in the area and production 
would a few years subsequent to 1848 have been demonstrated until the 
industry recovered from the ruin of its European interests and settled down 
to the present form, as once more a purely Native branch of agricultural 
enterprise. Within more recent years, it is generally affirmed that it has 
greatly recovered and expanded ; but it is significant that the relation of 
Bengal to the North-West Provinces has been preserved. Thus Bengal, in 
1848, with its eight divisions (Jessor, Bhagalpur, Cuttack, Murshedabad, 
Dacca, Patna, Hazaribagh, and Chittagong) possessed 223,794 acres of 
sugar-cane (exclusive of date-palms) and the North-West Provinces, then 
referred to six divisions (Meerut, Kumaon, Rohilkhand, Agra, Allahabad, 
and Benares) had 595,441 acres. It will thus be seen that so far as Bengal 
and the North-West Provinces are concerned, the returns of 1848 when 
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OUTTIJRN. sion 


Cmf •with 
34 ^- 


Bengal . 

North-West Provinqes 


Area in acres 
of sugar-cane 
in 1847-48. 

Ai ea in acres 
of sugar-cane 
in 1887-88. 

Yield 

from 

sugai -cane 
in 1847-4S. 

223,794 

595,441 

282.000 

788.000 

Cwt. 

4,816,980 

7,684,648 


Cwt. 

5,880,000 

12,892,857 


In the case of Bengal the sugar area may be said to have expanded 
26 per cent, and that of the North-West Provinces 29 per cent, during the 
40 years covered by the above returns. That is to say, sugar cultivation 
has increased in the former province by *65 and in the latter by *80 per 
cent, per annum, if it be admissible to assume a steady progression year 
by year instead of a fluctuation. With a record of an almost nominal 
expansion before us, it may be viewed as paradoxical to have to say 
that most writers are of opinion that there has, within recent years, been a 
great expansion of sugar cultivation in Bengal and the North-West Prov- 
inces. This anomaly seems to be attributable to either of two causes (a) 
there 'has been a greater production in India as a whole, or it may be that 
our statistics of large tracts, (formerly little known), have simply been per- 
fected and our knowledge of the actual consumption thus made to approxi- 
mate more nearly to the real state of the internal sugar trade of India 5 or 
(^) subsequent to 1848 there must have been a serious decline of cultiva- 
tion, so that the statement of recent expansion is contrasted with a very 
different state of affairs to what prevailed forty or fifty years ago. It is 
not, however, possible to verify this point, since, for large portions of India, 
only the merest approximations to a survey of the sugar-cane area^ have 
been made. The majority of writers, in fact, agree that, the expression of 
the ascertained area in Bengal by a uniform standard of production re- 
duced to the head of population, gives a considerably lower figure than is 
believed to be the actual consumption. Thus, for example, the returns of 
Calcutta (which may be said to be accurately recorded) show an annual 
consumption by the 900,000 inhabitants of 2 seers and 4 chatdks of refined 
sugar (or the equivalent of 30 seers 9I chatdks of whereas the produc- 
tion of Bengal would represent but a consumption of 4f seers (of on 
the entire population of the province. The authorities best qualified to 
give an opinion, regard it as more likely that the actual consumption of 
Bengal is between 10 and 12 seers (of gur) per head of population. But 
it may be pointed out that the figure shown in the table above (p. 116) 
against each province expresses in some cases apparently the consumption 
to the estimated local production. This, it will at once be seen, would not by 
any means be a fair standard, since many provinces grow largely for the 
purpose of exporting, while others draw supplies from foreign countries. 
Thus, for example, the average total exports from Bengal by all routes 
amounted (for the three yearsending 31st March 1887) to 12,68,248 maunds 
(reduced to the standard of unrefined sugar), or say a little over one-seventh 
of the production. But during the same period the imports came to the 
average of 3,54,726 maunds, so that the net export was 9,13,522 maunds, 
or say on^tenth of the production. Then again these figures exclude from 
consideration the trade of Calcutta, and the population of that city should 
accordingly be deducted from that of the province in any calculation of the 
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consumption per head of the provincial population. The importance of this ARE A & 

observation will be seen from the fact that the road traffic into Calcutta O^ITTURN. 
alone shows on the average a net import of over 3 lakhs of maunds of 
unrefined sugar for the three years ending March 1887. That amount 
must, therefore, have been drawn from the province, although it escaped 
registration until it reached the boundaries of the city. But these details, 
regarding Bengal and Calcutta, have been gone into in this place with the 
object of showing that in the case of Bengal at least there is abundant 
evidence in support of the belief that the area, production, and consump- 
tion, shown for that province, in the table at page 116, must be very seri- 
ously under-estimated. To local production must in every instance been 
added or substracted the net transactions. If the net import of foreign 
sugar to India be added to the estimated production and the total sugar 
supply be divided by the population (say, 210 millions), a figure is obtained 
which would represent the average consumption per head of population 
for the entire Empire. A calculation of this nature was framed by Sir 
Charles Bernard (and which appeared in the Journal of the Society of 
Art Si May 1889)9 based on the returns which had just then been issued 
by the Government of India. Sir Charles’ estimates may be here cor- 
rected to the figures now available. The average shown in the table 
(page 1 1 6) of sugar-cane is 2,107,200 and with the average outturn of i ton 
of coarse sugar ” to the acre this should yield 2,107,200 tons, or by adding Conf •with 
to that the sugar of palms, also the net import of foreign sugar, and allowing pp. 40^ 316, 
a margin for errors in the estimates, it might be put at 2,600,000 tons. Ex- ^ 3 ^* 34 i’-'S 44 i 
pressed to head of population that would be equal to about 14 seers (aSIb), 346. 
a figure which is very probably more nearly correct for all India than the 
consumption of 4*3 seers for Madras and 475 seers for Bengal, shown in 
the table. It may be accepted that the wholesale price of unrefined sugar 
in India is about Rioo a ton,* so that the sugar consumed annually 
at the present time, costs 260 million rupees or between ij- and li of a 
rupee per head of population per annum. A slight error is involved in 
this estimate from the fact that a considerable amount of refined sugar is 
now used, the higher value of which should have to be provided for. But Consumption 
such an error affects the wealthy community only and may be therefore of Salt, 
disregarded. Sugar (or rather giir) is the great luxury of the poor in - 175 
India, but it may not inaptly be here compared wuth salt — a necessity of Conf. •with 
life. The consumption of that article per head of population comes to P* 403 > 428. 
about lafeand that amount costs the consumer eight annas or say nine 
pence From these figures it would, therefore, appear that the sugar and 
salt used by the people of India costs them less than three shillings per 
head a year According to Mr. A. E. Bateman (of the Board of Trade) 
the yearly consumption of sugar in other countries comes to yoSb per head 
in the United Kingdom ; 6o£ in the United States ; 27fb in France ; iptb 
in Germany ; and 9S) in Austria. By the estimate here given India con- 
sumes 28fb of gUr ; but reduced to the standard of the refined sugar used 
in European countries that would be equal to about g'&. Tobacco, it might 
almost be said, is scarcely a luxury since it is very nearly universally used 
by men, women, and children. It is entirely free of duty and is sold at 
so low a price that any one who wishes it almost, can afford to procure a 
supply. Indeed, a large section of the Indian community (the cultivators) 
grow their own tobacco. The special preparations smoked by the well- 
to-do contain so much sugar (molasses) that the smoking of that article 
becomes a distinct item in the consumption that has to be provided for in' 
all estimates of the sugar trade. But if doubt be admissible, as to the 

• * Conf. with prices sho’wn on p. 323-328. 
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AREA & accuracy of the yield per acre and consumption per head of population, a 

OUTTURN. solution of at least some portion of the error may be looked for in the 

imperfection of the returns of area cultivated. The following passage 
appeared in Mr Schofield’s Note on Sugar (issued by the Revenue and 
Agricultural Department of the Government of India,, the publication of 
which led to further enquiries throughout the provinces of India. 

‘humming up we find that theaiea under sugar-plants in India is returned at 2-| 
million acres, and the outturn of coarse sugar at 547*23 lakhs of maumis, O'" round 
numbei s 2 million tons. The greater portion of the sugar produced in India never 
goes beyond the unrefined stage, as the demand for sugar of this class is so large that 
there IS little to spare for the refineries ; and in estimating theaveiage produce it is 
therefore usual to refer to coarse sugar. Messrs. Thomson St, Mylne, in a note, 
dated 19th May 1883, stated that the total production of sugai in India might pro- 
bably be estimated at 100 million cwts. (—5 million tons). This outturn would allow 
of 4ofli or 20 seers, as the consumption pei head of population (250 millions) in India. 
But Messrs. Thomson & Myine’s estimate appears, from our statistics, to have 
been pitched too|high. Allowing for the imperfection and incompleteness of the pre- 
sent statistics of sugar cultivation, I do not think we can give for India higher esti- 
mates than those subjoined : — 

Area under sugar-plants. Outturn of coarse sugar per acre. Total outturn. 

2^ million acres. 20 cwts. — i ton. 2^ million tons. 


‘‘To produce 100 million cwts. or 5 million tons, as estimated by Messrs* 
Thomson & Mylne, India would have to double either its present area under sugar- 
plants 01 its present outturn per acte. Doubling the area seems almost impracti- 
cable, for it must be remembered that the cultivation is lijnited by the supply of water 
and manure, also the unsuitableness of the soil in many parts of India, and that it 
could harilly be extended so largely without trenching seriously on the area under 
food-grains. As to doubling the present outturn, this seems possible in^ course of 
time by intioducing improved methods of cultivation and of exti acting the juice. 

“ We also find that, with the exception of the Panjab, the Central Provinces, and 
Berar, the area under sugar-plants in the other British Provinces has increased during 
the last ten years: the area in the Panjab and the Central Provinces appears^ to have 
contracted in consequence of the extension of railway communications : that in Berar 
has remained stationary. 

“The following table, which has been compiled from the crop statements for 
1885-86, professes to show the extent to which sugar-plant-growing prevails in each 
British Province and in Mysore 


Province. 

Area under 
cultivation 
in acres." 

Area under 
sugar-cane 
Thousand 
acres. 

Percentage 
of sugar-cane 
area, to total 
cultivated 
area. 

North-Western Provinces . 




25,100 

788 

3*14 

Oudh .... 




8,800 

142 

I *61 

Panjab .... 




20,500 

331 

I *61 

Assam .... 




1,600 

20 

1*25 

Bengal .... 




t 54 » 5 oo 

312 

•57 

Mysore . , , 




4,700 

24 

•51 

Central Provinces 




13,500 

48 

•35 

Bombay .... 




25,400 

70 

•28 

Lower Burma . . , 




4,200 

10 

’24 

Madras .... 




22,400 

46 

*20 

Berar .... 




6,500 

5 

•08 


“These figures also indicate that the acreages given for Bengal, Madras, and 
Bombay have been under-estimated. The figures for Madras and Bombay are ad- 

* Three o’s omitted. 

t Taken from Appendix I (page 39) to Famine Commissioner’s Report, 
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mitted to be below the mark for the reasons already explained under the respective AREA & 
Provinces, As regards Bengal, it would probably be found (were actual measure- OUTTURN* 
ment of the sugar-plant area undertaken) that 600,000 instead of 312,000 acres 
would be a nearer approach to the truth. In Appendix I (page 40) to the Famine 
Commissioner’s Report, the area under sugar-cane is estimated at a million acres, but 
this again seems to be too high.” 

It will be seen from the above reference to Messrs. Thomson &. Myfne 
that these gentlemen estimate the Indian production of sugar at exactly 
double what has been determined by the Government This may be 
largely due to their providing more carefully for the mistake w'hich some 
writers incur in regarding “unrefined sugar,*’ and “coarse 

sugar” as synonymous terms, but it seems also probable that they allow 
for a larger area than has been ascertained by Government to be actually 
under the cane. Mr. Schofield suggests that the area in Bengal, when 
actually surveyed, would very likely be found to be more nearly 600,000 
than 312,000 acres. The Bengal Government in its reply to Mr. Scho- 
field’s Note^ however, reduced the original figure of the outturn in one or 
two districts, to that now shown in the table above (p. ir6), but made no 
material alteration on Mr. Schofield’s original calculations. The writer 
concurs m the opinion that Bengal at least of the provinces and Native 
States shown in the table above is likely to be considerably understated 
and from two reasons, the yield per acre is abnormallv low; the 

consumption per head of population is much less than all persons qualified 
to judge affirm it to be. This remark, however, applies to manv other 
parts of India besides Bengal, so that in concluding the present chapter it 
may be added that very little of a trustworthy nature is known as to the 
production and consumption of sugar in India as a whole, though accurate 
returns exist of certain tracts or for certain features of the trade. 

DISEASES, PESTS, etc., TO WHICH THE SUGAR-CANE IS DISEASES. 

SUBJECT. 176 

It is somewhat difficult to suggest a classification of this =subject that 
would possess at once the advantages of scientific accurcay and brevity. 

It may, however, be admitted that there are three main groups : —Diseases 
proper, Pests, and Enemies. The first of these are manifested by fungoid 
growths which appear on the cane either as the cause or consequence of 
disease. The second and third may both be admitted as embracing insect 
pests, but a restriction to the section, which may be specially designated 
“pests.” of all insects that live within or upon the texture of the cane and 
the relegation of ants to the same category with jackals, rats, cattle, etc., 
will, it IS believed, be readily appreciated. Some of the disease, as also 
of the pests, may be said to be a consequence of weakness caused through 
defective cultivation or unsuitability to climate and soil. Indeed, the his- 
toric evidences of Indian sugar-cane planting favour the opinion that the 
most frequent cause of disease and pests is the over-profitableness fso 
to speak) of the undertaking, since it engenders a greed that neglects the 
most ordinary precautions. The continuous cultivation, on a certain tract 
of country, of a special race of cane ultimately results in weakness of 
the stock and its destruction either by fungoid disease or pests. The 
most essential elements in sugar-cane culttvafion are, thei ef ore, rotation of 
crops and periodic renewal of stock Where the former is disregarded, ex- 
pensive manuring and high class cultivation have to be resorted to, but it r ^ 
is believed, renewal of stock cannot be neglected even by the most scientific 
planter. The calamity that has been repeatedly witnessed in India and ^ * * 

which at the present moment is causing in Java and some of the British 
Colonies the gravest anxiety appears to universally supervene, a weak- 
ness from continuous cultivation which renders the crop an easy prey to 
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disease and pests. Although several palms furnish a considerable amount 
of sugar, no writer appears to have made the diseases and pests of these 
palms the subject of any special inquiry. It is admitted, however, that if 
tapping of date-palms commences at too early an age, the yield of juice 
shows signs of decreasing vigour at a correspondingly early period The 
tapping of palms is, however, so to speak, an injury to their growth, which 
must result in their destruction after a fixed number of years. The palm- 
sugar grower is, by his religion, required to set apart at least one tree in 
his plantation to the gods, and this, not being tapped, becomes much heal- 
thier and larger than the others, and produces annually a considerable 
amount of fruit, the seeds of which are used in rearing fresh plants to 
take the place of the exhausted juice-suppliers. Palm cultivation is, there- 
fore, a very difEerent undertaking from that of cane, and it does not appear 
that there are any special diseases attributed to the sugar-yielding trees as 
distinct from those grown for their fruits or fibre. 

I. Diseases of the Sugar-cane. —Only one or two writers allude (and 
in the most general terms) to the existence of fungoid diseases on the 
Indian sugar-cane crop. Thus, for example, it will be seen below in the 
account of the Karnal district of the Panjab (p. 187) that it is stated a 
smuti known as a/, often makes its appearance when east winds prevail. 
The late Dr. Barclay, who devoted much patient study to the fungoid 
diseases of the crops of India, possibly never had the opportunity of ex- 
amining sugar-cane. The subjects which he was able to accomplish were 
the diseases of the crops of the Himalaya, for, prior to his being located at 
Simla, he had not taken to that study. The reader will find under Sor- 
ghum vulgare a review of one of Dr. Barclay’s latest papers, which will 
serve to indicate the immense importance of his researches, and the irre- 
parable loss which the country at large sustained in his premature death. 
Smut is said to have been seen on the sugar-cane of Natal (and the 
fungus identified as Ustilago sacchari), but the opinion was formed by the 
investigators of the malady that it was caused through defective cultiva- 
tion, The reader will find above (under the paragraph on Java Canes) 
allusion to the fact that a Mr. R. D. Kobus had recently visited India on 
deputation from the Java Government, to see whether he could secure fresh 
stock of cane, since that of Java had suffered so much from fungoid disease 
that it had been thought the preferable course to procure a fresh supply 
Whether the disease alluded to is actually a fungoid malady or simply 
" Ymi ” or one of the numerous other insect pests that are known to overtake 
each country when cane has been cultivated for too long a period without 
renewal of stock, the writer is -not in a position to say. 

II. Pests.— Various authors allude to insect pests as following mostly 
on the tract of defective cultivation and as often doing serious dama*''e 
It is difficult to discover how many pests there are in India of this natime! 
Some are spoken of as ‘^caterpillars,” others as “ moths,” etc. One onlv 
has been hitherto made the subject of special inquiry— The Sugar-cane 
Borer Moth {Mhosah), The reader will find a brief abstract of the leadino- 
facts known regarding this pest in the article on Pests, Vol. VI , Pt. I , p. 152 
Mr. Cotes (Indian Museum Notes) writes that for at least the last *i 00 years 
the sugar-cane, in the different parts of the world, has be^n known to be 
subject to the attack, either of this pest or of others so closely allied as to 
be scarcely distinguishable from it. The larva of the insect commits 
^eat depredations in sugar-cane fields by boring into the stalks, often 
thereby setting up putrefaction, so that the stalks become worthless. Inci- 
dental allusion to this pest will be found in other chapters of this article, 

^ Daeatrgea saccharalis, Fabr. 
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more especially that in connection with the destruction of the Red Bombay 
cane which was grown in Hughli, Rungpore,and Burdwan in 1857, Also 
the calamity that overtook the Otaheite cane in the Bogra district (about 
the same time), when that much-prized form was reported to have rotted 
in the fields emitting a most offensive smell.*’ Although the insect was 
not specially mentioned by the writers who described the destruction 
of the Otaheite cane, the symptoms of the disease that overtook the industry 
were precisely those given by subsequent observers to that of the ‘‘ Sugar- 
cane Borer.’* Mr. Cotes remarks that this pest “ is almost universally 
supposed to make its appearance only when moisture is deficient/’ Babu 
daykissen Mukerji {Journal Agri.^Hort, Soc, India, IX., 355-358) seems 
to have formed the opinion, however, that the worm appeared in the red 
Bombay cane (cultivated in Bengal) only after it had been continuously 
grown for a certain number of years.^ Many other writers allude to this 
same fact as observed with the ordinary canes. The continuous cultiva- 
tion of a peculiar cane on a holding for more than a certain number of 
year’s results, it is said, in its degeneration and very often complete exter- 
mination by the Borer Moth or some other equally potent disease. Babu 
daykissen’s observations are pregnant with value, since doubtless a vast 
improvement in cane cultivation would be effected by encouraging an 
exchange of seed-stock from a distance. ** In these places,” Babu day- 
kissen remarks, “ where the red canes were planted earliest, i e., about 
twenty years, the disease appeared slightly about two years ago. Last 
year the decay increased, and this year total destruction has taken place. 
Where this cane has been introduced only lately or ten or fifteen years 
ago, there the crops, though they have somewhat suffered this year from 
excess of rains, yet they are free from the disease. In the lands of the 
Burdwan district, bordering on Hughli, a similar result has taken place.” 
It would, therefore, seem highly probable that, although climatic conditions 
and peculiarities of soil may favour the growth of this peculiar disease, the 
most likely cause is the weakness engendered by a too continuous cultiva- 
tion of a particular cane on the same fields. Although India very likely 
can never hope to grow the superior canes of the West Indies and other 
foreign countries, it seems probable that past failures were largely due to 
a too precipitate and greedy cultivation which neglected the most ordinary 
precautions against disease and exhaustion. Frequent exchange of stock 
from one province to another might have saved the superior qualities of 
cane, which half a century ago were highly appreciated and in great demand 
by the Native cultivators. It will be seen that a worm known as kansua 
is alluded to below (in the account of cane cultivation in the Karnal dis- 
trict of the Panjab) as being common when the east winds prevail. It 
seems probable, as already suggested, that there are more insects than one 
that do damage to the Indian cane crops, but until these have been ex- 
amined by an entomologist, it is impossible to form any definite opinions 
from the writing of unscientific observers. The pan hlanc or louse ” 
(Icerya sacchari & Pulvinaria gasteralpha) which do so much damage 
in Mauritius and Bourbon do not appear to have been observed in India. 
In dry hot weather these insects frequent the roots of the cane and do 
much injury to the young rootlets. " The young run about on the green 
shoots and leaves, until they find a suitable spot where they may fix them- 
selves for life. They are armed with a long sharp probe which they in- 
troduce into the new sap-wood, and suck away the juices of the plant, 
sometimes till they have quite destroyed it. They spread rapidly and are 
tenacious of life” {Spans' Encyclop). 

A disease or pest popularly called rust ” has for some time now been 
determined to be due to minute mites which belong to the genus Tarsony- 
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MUS. In the Kew Bulletin {i8go, 8 $-88) the reader will find particulars of 
these creatures. They are extremely minute Acari, almost transparent, 
found chiefly in the axils of the leaves. Along with these ^ several other 
species of Acari often occur, such as Damoeus or NotaspiS and several 
forms of G^masid^. The last mentioned are supposed to be predatory on 
the real pests—the Tarsonymus. Rust has been noticed in Queensland, 
the Malay Archipelago, Mauritius, etc., but apparently no writer has 
discovered it in India. 

III. Enemies— The Money-lender. — The poverty and social habits 
of the people of India should perhaps be ranked as the chief enemies of a 
greatly extended sugar-cane cultivation. The actual cultivator is every- 
where the prey of a tyrant whose oppression is unequalled in the annals of 
the agriculture of any other part of the globe, namely, the money-lender. 
So very profitable is every stage, from the cultivation of cane to the refine- 
ment of sugar, that where loans of money are not required, through the 
indigence of the people, they are forced on them through ignorance of 
the dangers they are being lured into. Once in the hands of the 
money-lender, cultivator and manufacturer alike, become his slaves No 
demands are made for a time, until the iniquitously high inteiest has raised 
the original loan to a sum which, by no chance, can ever be paid off. The 
various efforts made by Government to check this evil have, through the 
false reports, been distorted into arguments to strengthen the usurer’s 
position. Thus the registration of loans, instead of giving the receiver 
the protection of law, on the legality of the giver’s claims, has been repre- 
sented as legalizing these claims. ^ It would be beside the scope ot the 
present article to review, however briefly, the various efforts that have been 
put forth to ascertain the extent of, and if possible to check, the indebted- 
ness of the sugar-cane grower and manufacturer to the money-lender. 
Such questions fall more naturally into the field of the student of Political 
Economy, but it may fairly be said that no featuie of the great problem 
of sugar cultivation in India calls more loudly for solution. Profitable 
though it be, the expense that it involves, deters the more thoughtful 
cultivator from attempting cane, since the experience of his neighbours 
warns him against the persecution of the money-lender. Without money 
he cannot cultivate cane. 

Social Customs.— But the social habits of the people of India in 
other respects are opposed to extended sugar cultivation. The profits are 
inmensely minimised through the absured injunctions of religion and 
custom. The sugar-cane field becomes on the days of harvest the scene 
of universal jubilation. None who chose to demand a portion can be sent 
empty away, and every little service rendered by priest or artizan has to be 
paid for on a scale of remuneration quite disproporlioned to the services 
rendered. The picture of the village wayfarer being, by the decrees of 
the Institute of Manu, permitted to take with impunity a certain number 
of canes, but exemplifies the antiquity of the social custom that has to 
admit petty theft as a necessary evil, best guarded against by surrounding 
the plot of cane by a hedge as it were of an inferior sort. In a paper 
which appeared in the Kew Bulletin (i8go, p, *72) Mr. C. B Clarke ad- 
vances the very opposite opinion to that held by the writer, namely, that 
small holdings or plots of sugar-cane are not remunerative. Mr Clarke 
says : “ In Bengal, sugar-cane is often in half-acre plots ; it does not pay 
the cultivator to watch so small a piece, therefore, every boy, every gharry* 
wallah* who passes, takes a few canes, and every elephant takes many. 
Gross robbery is also frequent. These small plots are very frequently thus 
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half destroyed before cut I have seen them 'wholly destroyed. In plots 
of 100 acres the percentage of loss from this cause would be insignificant.” 
Now Mr. darkens words might be true of the unfortunate cultivator whose 
half acre of cane chanced to be by the high trunk road. But let it be 
called to mind how few, how very few, roads there are in Bengal along 
which either children or carts, not the cultivator’s own, ever pass, and the 
dangers thus exalted to be of primary importance disappear from con- 
sideration The answer to Mr. Clarke’s contention, however, is not far to 
find, and it is this that perhaps more than three-fourths of the cane grown 
in India is in plots that do not materially exceed the area which Mr. Clarke 
regards as unprofitable. A single cultivator, owning more than 2 or 3 acres of 
cane would, in Bengal, be a wealthy man Conf. 'with p. 2^6), The great 
bulk of the sugar-cane of India is grown near the homestead where it is not 
only well manured but easily tended. The depredations effected by man, in 
the way indicated by Mr. Clarke, are the least important of the losses sus- 
tained through countless centuries of social evolutions, but which still leave 
the half acre of cane the most profitable crop in the ordinary ra\at^s holding. 

White-ants, Jackals, etc. — These are, however, enemies against 
which the cultivat )r is ever on his guard, and against which at times he 
is helpless. Most writers, in fact, allude, as of serious moment, to the 
ravages of jackals, rats, and white-ants. These enemies of the cultivator 
have led to a long senes of countless selections which have resulted in 
hard canes which “ neither the teeth of the jackal nor the forceps of the 
white-ant” are able to break through. An inferior quality of cane, proof 
against these enemies, was found (and naturally so) to be more profitable 
in the end than a cane one half the produce of which would be removed 
by these depredators. Several of the reports here quoted show that in 
many parts of India, as, for example, in the great sugar-cane area of 
Bengal, whole crops have been entirely destroyed by white-ants. This 
remark, it will be seen, has reference, however, more especially to the 
superior qualities and imported forms with thin barks. But Mr. C. B. 
Clarke in his paper which appeared in the Kew Bulletin (i8go, p. 72) 
seems to greatly under-estimate the seriousness of white-ant& as an enemy 
to sugar-cane planting. He says they are fearful in Central India, trouble- 
some in Chota Nagpore, and unimportant in Bengal.” This opinion, the 
writer by no means finds borne out by the reports he has consulted 
White-ants would appear to be everywhere of equal moment, except with 
the canes grown in damp soils or submerged lands. Much has been 
written on the subject of the prevention of the pest of white-ants. The 
Natives in some parts of the country tie the leaves of some half a dozen 
canes into a tuft. This ’s said to give them strength against destructive 
wind storms and to allow of the admission of light which the white-ant 
and the rat both dislike. On the other hand, the practice is condemned 
as retarding the growth of the plant and the perfecting of crystal lizable 
sugar. The individual canes thus deprived of their full share of light 
and air, by being tied together, become dirty on their stems and yield 
a foul juice — a disadvantage that more than counteracts any advantage 
that may be gained by letting the light reach the ground every here 
and there all over the field. The best protection against the jackal, and 
the one which saves the crop from the depredations of other animals as 
well, is careful fencing, but this is, as a rule, beyond the means of the 
ordinary cultivator who accordingly contends against the greater dangers 
of cane cultivation by contenting himself with the profit from a very small 
plot of cane grown near his homestead which thus gets the abundant 
manure due to human influence, and can be carefully tended and pro- 
tected. 
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Cures for the White-ant Pest.— To prevent the injury of white- 
ants the Natives often dip the ends of the seed canes in a fluid prepared 
with asafcetida, mustard-oil cake, and putrid fish, etc. Balls of flour or 
other grain, poisoned with arsenic, have also been recommended. These, 
placed in the field, are eaten by the first set of ants and the poison con- 
tinued through the dead ants being eaten by their fellows.^ Mr. Wray 
recommends the use of petroleum as being more certain in its action. 
White-ants, he says, have a strong antipathy to the effluvia of petroleum, 
so much so, that if the ends of the seed canes be dipped in water impre- 
gnated with petroleum they will generally be found to be thereby protected 
from the attacks of these scourges. Mr. Cotes recommends as the best 
cure for the Borer worm that the diseased canes should be burned after 
being removed to some distant spot. 

Parasitic and other Plants injurious to Cane. — Mr. J. B. 
Fuller in his report of sugar cultivation in the Central Provinces alludes 
to a pest, or rather enemy which often does much harm. It will be seen 
from Mr. Fuller’s account below that the pest (a weed which belongs to the 
Scrophularine.®) only appears when land has been exhausted by over 
cultivation. This fact is of great significance since it lends support to the 
belief that to the same cause (as affirmed above) is due the plague of the 
sugar-cane borer. Mr. Fuller writes 

** White ants not uncommonly attack the cuttings. In the Betiil district salt is 
reported to be used m this case, being tied up m a canvas bag and placed in the 
water channel. But the woist enemy which the cane has in these Piovinces is a small 
parasitic plant called the Agia ” (Striga euphrasioides, Benih.) which gi ows on 
the roots of the cane and rapidly ruins it, producing an appearance in the ci op as if it 
had been scorched. The character and effects of this weed have been cai efully enquij ed 
into by the Deputy Commissioners of Narsinghpur and Chhindwara, and 1 make the 
following extract from the Narsinghpur report — 

" On my way from Birman to Sehora I could not help noticing the number of aban- 
doned wells, even on the outlying fields near which there is now no sugar cultivation. 
On enquiring the cause I found nearly every one agi eed to lay the chief blame on the 
Agia, a weed that appears in the month of ^ Bhadon,’ and lives till about * Aghan * oj 
* Pus.’ It appears not to injure ncQ or jowari, but to destory kutki and sugar-cane. The 
weed grows to a height of about 21 inches. When it touches a stalk of cane the latter 
seems to be blighted and scorched. In the cane-field it is said to appear very capi ici- 
ously, so as almost to refute the generally accepted theoiy that, like kans grass, it ap- 
pears seemingly spontaneously in exhausted soils. It cannot thei efoi e be i ooted up. It 
is now very common, and though known from of old is believed to have been formei ly 
very scarce. 

** ^ This points to the exhaustion theory. The men whom I consulted said that even 
when ^ a field is untouched by AgiUt or by two other maladies, Ktrohan and 
Durki, of whose nature I am ignorant, the outtui n is less than what it used to be. 
This may be true. The depth of water below the surface is what determines whether 
a field can or cannot be utilized for cane cultivation, and the quality of our land, which 
can be profitably used for this cultivation, is limited. I think that the main fact is that 
manure has not been sufficiently used to restore the original powers of their wondeitul 
soil, a soil which had long rest previous to and for a good time after the beginning of 
the English rule in 181S, and but little rest for the last forty yeais beyond what is 
obtained by rotation. Manure is but little used even for sugar-cane.’ 

“There can be no doubt that the Agta only attacks plants in poor soil, and it is for 
this reason that it has done so much harm in the Neibudda valley, wheie manuiing 
seems foreign to the habits of the people Growing a ci op of san hemp (Crotalaria 
juncea) and ploughing it in is occasionally used as a remedy. This is of coui se mci cly 
a form of manuring. The Deputy Commissioner of Chhindwaia (Mr. Tawney) 
found that in a cane field manured with poiidrette no Agia appealed, save in a 
strip which had been used as a road by the sewage cai ts and had, thei efore, escaped 
manuring. The Agia is therefore merely a concomitant of bad farming and is no 
cause of fear to a careful cultivator.” 

The determination given above of the agia of the Central Provinces may 
be quite correct, since that species might fairly well be found in Narsinghpur 
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and Chhindwara, but it may be added that the wnriter had the pleasure to re- 
ceive from Mr. R. D. Hare, then Settlement Commissioner it, Akola, Berar, 
samples of a weed which was found to effect a similar destruction of the 
jaudr crop (Sorghum vulgare). These proved to be Striga lutea, Lour, 
Mr. Hare’s account of this pest may be here quoted in support of Mr. 
Fuller’s opinion that the denotes a soil impoverished to sugar-cane 
by too frequent cultivation of that crop. “ The weed which chokes the 
jovjdri is called taluk by the Natives. It grows in the rains and commence- 
ment of the cold weather, and flowers in December. I do not think it is 
a root parasite, as it grows quite free from the jowdri stems. I think it 
acts by taking all the nourishment or moisture out of the soil at the surface. 
y^owdrt and cotton are usually grown in rotation on the same lands. ^ The 
taluk always makes its appearance among the jowdri and practically 
never? lOng the cotton plants. U Jowdri he grown two or three years 
running on the same field, the whole of it is overrun with taluk; but 
as soon as cotton is planted again it disappears entirely.^’ It is somewhat 
significant that in the Central Provinces the agia should be regarded as 
not injurious to juar. 
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Concluding Remarks on Diseases. 

Many writers deal with the subject of the diseases of the sugar-cane 
plant. It is somewhat significant, however, that M r. Wray should not have 
given a chapter on this subject, in his Practical Sugar Planter^ and that 
the same oversight should have been made by Mr. Robinson, in his 
Bengal Sugar Planter, Both these expert writers, however, allude to the 
injury often done by ants, j‘ackals, cattle, etc Mr. Wray referring to the 
effect of frost says that if planted in December, the cane will lie in the 
ground till February and March before it sprouts. Frost, as the canes 
are ripening, M r. Wray adds, not only kills the plants but destroys the 
crystalline sugar present in the sap. But the writer must rest satisfied w'ith 
what has been given above, together with the occasional allusions to the 
diseases that will be found in the quotations below regarding the chief sugar 
districts, since space cannot be afforded for further details. The general 
principles of sugar cultivation may be said to inculcate the theory that a 
wet season either during the early or late periods of the growth of the crop is 
very injurious. A cloudy closing season, causes the crop to be deficient 
in saccharine matter. A very dry season, immediately after planting, 
even if compensated for by artificial irrigation, results in a poor crop 
The young canes are more liable to be attacked by white-ants in a dry 
season than in a wet one, and if rain be deficient the canes have to be freely 
watered until they begin to sprout. New cultivations, deficient in vege- 
table mould, for the reason of their being exceptionally dry soils, are more 
liable to the destructive visitation of white-ants than old lands. 


The reader should consult for further particulars on the subject of 
diseases, the district notices below as follows in Bengal, Bogra, p. 48 ; 
Lohardaga, p. 143 ; in Assam, p. 149 ; in the North-West Provinces (ac- 
cording to Messrs. Duthle & Fuller), p, 1695 also Azamghur, p.170; in 
the Panjab, Hoshiarpur, p. 182 ; Jhang, p. 183; in Bombay, Khandesh, 
p. 218 ; etc., etc. 


METHODS OF CULTIVATION, PLANTING, REAPING, AND 
EXPRESSION OF JUICE. 

So much has been said in the historic and other chapters of this article 
on the early records of the cultivation of sugar-cane in the provinces of 
India, more especially of Bengal, that it does not seem necessary to go over 
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these again, the more so since a fairly representative selection of passages 
from the gazetteers and district manuals will be found below. Tnese con- 
vey the chief ideas of the various methods of cultivation and manufacture^ 
and although the system pursued in any one district is very nearly the 
same in all, still the slight variations justify the publication of the selection 
given, in order that departures from the general practice may be clearly 
indicated. Besides which the constancy of the opinions and practices 
that prevail is better enforced by the publication of a selection of local 
reports than would be attained by a statement compiled by the author. 
For example, many peculiarities of sugar cultivation are, by writers on 
this subject said to be pursued by the West Indian planters, but not by 
the Indian. 

Ratooning. — Thus it is frequently affirmed that ratooning the cane 
(that is, the production of a second or third crop off the same roots) is 
not understood m India This is by no means correct, for the practice 
is alluded to more than a century ago, and is regularly followed at the 
present day in many parts of the country. A ratoon crop has even received 
distinctive names in the various provinces of India— names which can be 
shown to carry a knowledge of the subject considerably further back than 
the earliest records of European cane cultivation. Thus, for example, a 
ratoon cane crop in the Panjdb is known as morda or mdnda, also as 
muridaik (in Delhi, etc) ; in the North-West Provinces as pairi [peri) or 
hanjar 2 in Bengal and the Central Provinces 3.3 khunti {Conf. with Trans. 
Agn.^Hort, Soc. Ind.^ K/, 57; VII , ijy) ; in the Telegu country as karsi 2 
and in Meywara(Rajputana) as korhad. In Bannu (see the passage quoted 
below, p. 1 80), the cane is ratooned for four or five years. The second crop 
is, by many writers, held to be richer in crystallized sugar. In Delhi the 
practice of ratooning, we are told, was formerly more extensively followed 
than at the present day. So again it is often said that the Indian culti- 
vators throw the trash (or waste cane) away and neither use it for fuel nor 
manure. This statement is also scarcely correct, though neither of these 
practices are universally followed in India. One cultivator occasionally 
ratoons, but is ignorant of the great value of the trash as a manure for 
cane-fields 5 another ratoons and burns the trash as the fuel used in boiling 
the juice; whilst a third is ignorant of any advantage in ratooning, or even 
disputes that there is any advantage in that system, but manures his cane- 
fields with the trash. A fourth preserves the tops for next year’s seed ; 
while a fifth views these as useless for that purpose and accordingly gives 
them to his cattle. 

Manures. — It is therefore unnecessary to specialize any one feature 
of the system of sugar-cane cultivation pursued in India, excepting per- 
haps that of manuring. It is often said the Natives of India never manure 
their fields. While this may be true of certain crops or of certain tracts of 
country, it is certainly not true of sugar-cane. Mr, Wray enlarges on the 
fact that as in vine cultivation it is found one of the best of all manures is 
the prunings and decayed branches, etc., so with sugar-cane the most 
valuable manure is the cane itself. He, therefore, strongly condemns the 
practice of burning the trash obtained on the expression of the juice. It 
has been estimated, he says, by numerous planters and others, that not 
more than fifty per cent, of the weight of the cane is obtained from it as 
juice, by the ordinary mills used for crushing on estates in the West 
Indies; whereas it has been satisfactorily demonstrated that the plant 
consists of 90 parts of fluid and 10 parts of woody fibre. 

" In the case of inefficient pressure, such as shows an amount of juice, 
not exceeding fifty per cent, of the whole weight of the cane, of course, the 
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remaining fifty per cent, is received again by the soil, under the system of 
manuring with cane-trash. Calculating, therefore, that the quantity of juice 
expressed amounts to 75 per cent (with good and efficient mills), then the 
green cane-trash or megass available for manure will be 25 per cent, of the 
whole taken from the land. Now, plant-canes generally average from 30 to 
35 tons an acre, which would give, if of the former weight, 7I tons of green- 
trash ; or if of the latter, then SJ tons as manure per acre, independent of 
the long tops and the dry leaves : the former being generally used as fodder 
for the cattle on the estate, and the latter not unfrequently burned either at 
the works or on the field.” Mr. Wray estimates the value of the trash as 
fuel in comparison to coal, and arrives at- the conclusion that it is more 
profitable to purchase coal or other fuel than to burn the trash. Mr. 
Ozanne furnished a very instructive though brief sketch of the manures 
generally used with cane in Bombay. The reader will find Mr. Ozanne’s 
remarks in the special chapter below devoted to Bombay (p._2i6). 

Many writers recommend green manuring with leguminous crops as 
highly beneficial to cane. For this purpose, beans, peas, lucerne, indigo, 
san hemp (see p. 126), may be grown between the rows of young canes 
and later on, if necessary, ploughed into the soil.^ The Natives so far 
recognise the value of leguminous crops in restoring the fertility of the 
soil that they very frequently follow cane in their simple rotation of crops 
with some of the plants mentioned. Roxburgh, in a paper published in 
1792 {see p 22$), dwells on this subj'ect, and Buchanan-Hamilton speaks 
of the usual rotation of cane lasting for four years, pulses or wheat ! 
being twice grown within that period. Mr. Wray extols the use of indigo | 
as a manure for cane. He suggests that it should be sown in lines 
between the cane, and two cuttings obtained and ploughed in before it 
is rooted up. The indigo refuse, after removal of the dye, he says, is also 
highly valuable. The Chinese planters in the Straits, he adds, often ! 
obtain excellent crops of cane from a soil " so sandy and otherwise unfertile, 
that no European planter would for a moment think of planting can'es 
in such lands.” This result, Mr. Wray explains, is obtained by placing 
the stems and leaves fresh from the indigo vats over the roots of the cane 
and then moulding over them. The advantages of leguminous crop 
manuring, Mr. Wray urges, are entirely lost if the pulse be allowed to 
ripen its seed. The best time, he says, for ploughing in the manure is just 
before flowering when the green manure is quite green and succulent. Mr. 
Wray furnishes much useful information on the subject of manures, but 
it may fairly be said that his remarks are on general principles and have 
by no means any very special bearing on cane more than on any other 
crop. One point may be here alluded to, however, viz , the utilization of 
the iunder or ? edundar, that is, the fermented wash after distillation. 
Of this substance he savs that, as its name implies, it accumulates at the 
“ works,” and instead of there proving offensive and unwholesome, it 
should be carted off to the fields as a manure. An instructive paper on 
manures suitable for cane will be found in the Journal of the Agri,-> 
Horticultural Society of India, VoL VI,, pp, 6i~gi : also proceedings of 
that volume, p, 40, A somewhat amusing statement occurs in the Transact 
iions of the Agrt,^Horti,-Soc, (Vol, /, jj6) in which used as a manure, 
is said to hasten the fruiting of the mango- 

SoiLS. — But it may be said that Mr. Wray’s opinion on the subject of 
manures for cane-fields amounts to this, that given a fairly suitable soil 
and a liberal supply of water, careful cultivation, repeated ploughing and 
manuring with the cane trash, is all that is needed. The defects of the soil 
may be combated by principles familiar to all cultivators up to a certain limit, I 
but beyond that point sugar-cane cultivation must result in the production I 
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of a juice deficient in crystallizable sugar unless the favourable conditions 
of soil and climate be present. Many writers have pointed out that the pre- 
sence of reh or other salts in the soil (beyond a certain proportion) invari- 
ably results in a watery juice deficient in crystallizable sugar. On this 
subject Mr. Wray wrote ; “ It often occurs in the Straits Settlements, De- 
merara, Louisiana, and other places, that lands are strongly impregnated 
with saline matter ; which certainly causes the cane to grow most luxuri- 
antly, but affects the juice (and, consequently, the sugar made from it; very 
prejudicially. In province Wellesley, I have known susfar that was quite 
salt produced the first year from such land ; and in the Sunderbunds it was 
so very salt that the sugar estates had to be abandoned.'* It would ap- 
pear that Mr. Wray regarded the most suitable soil for sugar-cane as one 
of granitic origin, but which possesses a fair amount of lime ^ The reader 
will find much useful information on the soils of India best suited for cane 
in the publications of the Agri -Horticultural Society of India, such as 
Transactions, /., 121 ; III , JV,, 134J Journals, VoL /, 126, 

It may, in concluding these introductory remarks, be said that the writer 
has thought it the preferable course not to attempt to give a review of the 
peculiar systems of cultivation put sued in India, but rather to furnish a 
fairly extensive series of passages from special and local publications. 
This, it is believed, may prove more useful than a compilation, since the 
works from which the writer has drawn, may fairly be said to constitute 
a library of books, many of which are not very generally accessible to per- 
sons not resident in India. 
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References. — Buchnnan-Hamilton, Statistical Account, Dinnjpur ; Cole- 
brooke. Husbandry of Bengal j Proceedings, Honourable Ea^t India 
Company, 1790 to 1822 , also East India Produce, 1840 } Sus^ar Statistics 
of 1848 ; Wray, Practical Sugar Planter; Robinson, Bengal Sugar 
Planter, also Agri -Hort. Soc. Prize Essay on Date Palm; 
Agti Hort. Soc. Ind. -—Trans., I, 98-10^; II., rUS ; III., 6r~65 ; 
V., 184, yP, 46-^7 5659* 239, Proc. 7, 4t, 4S, 94; VIII., Proc. 85, 128, 
132, 200; VIII., 89, 157-860, Proc. ?pd, 4TO, 419, 426, 483, 455; Jour. 
102,147, 363-369; II., 845-348, Proc. 196,260, 479, 54^-544, UP, 84, 
Proc. 179, 282,293, IV., 6r-gr, io3, Sel. 32, 1 31- r 32, Proc. 55* 92 ; V. 
Sel, 33, 75-77, 105, Proc. 3i, 40, 52 ; VI , 5^-67, Proc. 26, 3o, 85, 89 ; 
VHP, I-T2, 164-166, 181-82, Sel. g6 ; IX., 355858 {Diseases), Proc. 
271, Sel 75 ; X , 243-274 {Prize Essay on Date), 358, Proc. 4, 87 , XP, 
Proc., 42-44, XII , 109,356-357* Proc. {t86i) 45-46 , New Series, VIP, 
162-176 {Ambu sorghum), 351, Proc. \1882) 27, 1OJ-J02, 141-148 152, 
161, i63 , VIII , Proc. 16 / An extensive official correspondence down to 
1891 ; HuntePs Statistical Account of Bengal, numerous passages, etc., 
etc. 

Area, Outturn, and Consumption in Bengal.-— In 1846 the Chamber of 
Commerce of Bengal applied to the Government of India to procure for 
them a Statistical Return of Lands, cultivated in Bengal and the North- 
West Provinces, for the growth of Cane and Date Gur and Sugar, and 
the probable consumption in each district. The reply, which was furnish- 
ed by the Government in 1848, appears to deal with figures collected for 
the year previous. Whether the returns are actually those for 1846-47 or 
1847-48 is, however, at this distance of time, of comparatively little im- 
portance The small volume which was issued under the title of Stans'^ 
tics of British East India Sugar contains much of great value, and 
gives the data by which a comparison may be drawn between the sugar 
production and trade of India forty odd years ago and that of the present 
day. It is explained that the returns had all been reduced to one stand- 
ard, namely, bighds of 14,400 square feet (or say, ^rd of an acre), and the 
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produce expressed as gur at the rate -^rd* of a maund of^ Salb as the 
equivalent in sugar. It may be pointed out that errors in the Agri- 
cultural returns of sugar are largely due to one set of figures being 
the freshly expressed juice, another the gur^ a third the raw or country 
sugar, and a fourth the refined sugar. A comparison of the yield, from 
such figures would obviously be misleading and fallacious. The follow- 
ing abstract statement of the area, produce, and consumption for the 
eight divisions of Bengal as recognised in the year 1847-48 may be here 
furnished from the Statistics of British East India Sugar : — 
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* Modern writers speak of the yield as 2^ maunds of unrefined sugar to the 
maund of refined sugar.” But what is meant by “ unrefind sugar ” ? The refiner pur- 
chases rdb, gUr, hura^ and other forms of unrefined sugar, and the yield from gdr, still 
more so from bura (counti y sugar) would be greater than from rdb. Rah is the article 
chiefly used by the refiner. It has been drained of a certian amount of its molasses. 
Bura^ as a rule, is too expensive for the refiner, but it is the unrefined sugar that may 
be said to be used by the middle classes. — Ed., Diet. Econ. Prod. 
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The juice of the date, it is explained, was not always manufactured into gur^ but was, as at the present day, largely fermented and distilled. 
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It will thus be seen that in 1847-48 there were 6,71,381 (223,791 

acres) under sugar-cane m Bengal, and that these were estimated to yield 
67,37,600 maunds of^«V or, dividing the total production by the acreage 
10 mknds I seer anl 5! chatiks per UgM (say 30 maunds an acre). 
This would represent the very low average outturn of about 8 ewt. of 
crystallizable sugar an acre. There were, however, found to be 6,390,590 
dite-palmswhicS yielded gaV, as also 937,278 that afforded mice made into 
a beverage. These tree? added to the Bengal supply of gur io.17.445 
maunds Ind thus raised the total produce to 77 75,045^ maunds. The 
consumption was said to have been 55.20,526 maunds of gur or 5 seers 125 
chatiks on the population of 38,327 .225. A balance was thus aval able for 
export which added to that shown in connection with the North- West rro- 
vinces, and that of Madras made a total of i, 821,855 expressed as 

refined sugar. The exports were for 1847-48, 1,229,828 cwt , so that there 
remained the ultimate balance of 592,027 cwt. of refined sugar (or its equi- 
valent in gur) as stock in hand to meet the details of internal trade. Thus, 
for example, Bhagalpur is shown to have consumed 3,317 maunds oi gur, 
Cuttack 1,03,651 maunds, and Chittagong, 1,08,233 maunds m excess 
of their production. A considerable trade took place from Calcutta to 
Bombay and Burma, so that there was relatively quite as extensive an 
interchangebetween district and district and between province and province 
forty or fifty years ago as at the present day. 

It is to be regretted that detailed returns of the cultivation of sugar- 
cane cannot be obtained for each year for a number of years back. W e are 
accordingly left to speculate on the fluctuations of production by the indi- 
cations in the statistics of foreign exports. This remark is more peculiarly 
applicable to Bengal than to any of the other provinces of India. Indeed, 
as already remarked, fuller particulars, almost, are available regarding the 
sugar cultivation and trade of that province forty, fifty, or a hundred 
years ago than we possess at the present day. The Statistics Sugar, 
which has been freely utilized above, is, for example, by no means the only 
publication that has attempted to set forth the area, outturn, and con- 
consumption of sugar in Bengal. The Honourable the East India Com- 
pany published in 1792 a statement of the sugar cultivation of the Lower 
Provinces. There were (according to that statement) 1,59,732 bighds 
under cane in Sarun, Tirhut, Shahabad, Dacca, Jessore, Dinajpur, 
Ramghur, Murshidabdd, Burdwan, Midnapur, Beerbhum, 24.Per- 
gunnahs, Chittagong, Sylhet, Purnea, Calcutta, Rungpore, Tipperah, and 
Bhagalpur. The yield from these districts is said to have been 1.14,525 
maunds of refined sugar and 4,75»824 maunds of gur. But these figures, 
even if they could be believed to have any thing like expressed the real 
state of the Bengal sugar enterpiise 100 years ago, are not in them- 
selves of any very great interest. Abundant evidence exists in support 
of the opinion that the cultivation of cane greatly expanded in India, 
with the demand created in Europe through the action taken by the East 
India Company. There are, however, certain features of distinct interest, 
in the explanatory remarks made by the officers who furnished the returns 
for the year 1792. For example, of quite half the districts, remarks like 
thefollowingoccur:— no sugar is here manufactured ; the juice afforded 
by the canes yields little or no crystallizable sugar ; or again, the sugar- 
cane grown in this district is eaten fresh, the sugar used being imported. 
How far similar remarks are true of the sugar-cane grown in Bengal 
at the present day would seem a point that deserves careful^ consi- 
deration. Numerous writers dwell, for example, on the suitability of 
certain soils of Bengal for the production of cane, good for eating but bad 
for sugar-making. Others on the fact that owing to the unsuitability of 
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the soil the cane grown is of the most inferior kind. Upon the variability 
of yield, due to such canes may, therefore, be largely attributable the vast 
differences in the returns published and not of necessity to inaccuracies of 
compilation. Suitability of soil, superiority of cultivated race of cane, and 
greater facilities of expression of juice, and isolation of sugar may fairly 
well be admitted as doubling the outturn. The 223,793 acres of cane, 
recorded in 1848, yielded an average of2i‘4Cwt of per acre. The 
figures of 1792 show a very different result. If these figures can be ac- 
cepted as having fairly expressed the sugar-cane area of Bengal a century 
ago, as also the approximate outturn, it may be said that there were 
53,244 acres under cane and that the yield amounted to 8,19,399 maunds 
of gur, or an average of ii cwt. per acre. That result would be very little 
more than half the acreage outturn of shown for 1848, as also less 
than half the yield of gur recorded at the present day. But this result 
shows conclusively the error of dividing the ascertained area by the total 
produce, in determining the yield of sugar per acre — a method, however, 
which has been pursued by all modern writers. The Honourable the 
East India Company realized a century ago that, to develope the sugar 
trade of India, there were certain subjects regarding which it was neces- 
sary that they should be possessed of detailed and accurate information. 
Amongst these may be mentioned the area devoted to the cane, the yield 
of cane per acre, the various qualities of cane grown, the yield of crystal- 
lizable swgar from the sugar-yielding varieties, the consumption of cane 
in its raw state; the consumption of gur > deficient in crystallizable sugar; 
and the consumption of sugar itself. They fully appreciated the fact that 
the total sugar-cane in India can by no ‘'means be viewed as the raw 
material of the possible sugar supply. The Company were well aware 
that to the Natives of India a high percentage of sweetness (regardless 
of the yield of crystallizable sugar) was the chief criterion of cultivation. 
This made the area of sugar-cane cultivation by no means that on which 
estimates could be framed of the possible supply for the European 
market. They saw also that certain districts and certain cultivated races 
of cane were the chief sources of the sugar procurable in India, and 
accordingly their officers had instructions to draw up their forecasts 
with due regard to these considerations. Reviewing the numerous 
reports received the Board of Directors published in 1792 the following 
precis : — 

** The Board observe that the highest produce of cane land in Benares is much 
less in quantity than the lowest above stated in Bengal. It is possible there is some 
mistake in the information received from the Resident; they will notice the circum- 
stance to him. At the same time they remark that the natives reckon the Benares 
sugar to have less strength than the Bengal; and they understand that in experi- 
ments made in Calcutta on g^r from Benares and from diffeient parts of Bengal, the 
former gave little or no sugar, the latter its due proportion. But these experiments 
cannot be considered as conclusive, without 't were to be ascertained in what month 
the gir was made, and in what repute the natives held it Were an experiment to be 
made on the paieli gUr from Rungpore, which is gathered in October, no sugar would 
be produced. The land about Santipore appears to yield less sugar than any other 
place mentioned. It is within the knowledge of the Board that the soil in that part 
of the country, and in general of the large zemindari of Nuddea, is sandy, light, and 
poor . The Rungpore and Dinagepore lands stand at less produce than those of 
Burdwanand Beerbhum ; but the computation is formed only upon the 
or the sort of chini which is more purified than theeA bdri of Beerbhum and Burdwan, 
consequently, without the sugar is in the same state, an exact compaiison cannot be 
formed. The same observation appli^ also to any comparison that may be endeavour- 
ed to be formed between the foregoing statements of the produce of an acre in these 
I^ovinces and of an acre in the Bntish West Indies, from whence, almost the whole of 
the sugars are exported in the Muscovado State. The Board understand that West 
Indian Muscovado sugar loses about ird of its weight by claying; and as the West 
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India clayed sugars are said the most to resemble the chini of this country some 
comparison may be formed between the produce of an acre in this country and in the 
West India Island. Many acres of plant-canes in the West India Islands are said to 
yield 5,000ft of Muscovado sugar, deduct |rd loss of weight by claying, vis , 15 cwt 
44ft ; and there will remain 29 cwt. 86ft. This, even allowing for the difference 
between clayed sugars and chini^ is so much beyond the highest Bengal produce, 
that it marks something extremely favourable in the soil of these particular lands. 
But the general produce of the west Indian Islands is said to average not more than 
one hogshead of 15 cwt. to an acre: deduct frd loss of weight by claying, and the pro- 
duce will be 10 cwt per acre. This, allowing for the difoence between the clayed 
sugar and chini, may be rated at about equal to the produce of the Rungpore and 
Dinagepur distncts, and below those of Burdwan and Beerbhum, which are the chief 
districts m Bengal Proper that produce sugar for exportation.” 

It will thus be seen that the East India Company made its calcula- 
tions on Native refined sugar {chinCj and purposely left out of calculation 
gur^BXi article for which there was then little or no demand in Europe. The 
Board, accordingly, furnished the following estimates of the acreage yield 
of cAinf— 
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Benares • 
Rungpore . 
Beerbum . 
Radnagore . 
Santipore • 
Burdwan , 
Sulkf, Calcutta 


Highest per acre 
IN Chini 


Lowest per acre 
IN Chini* 


Cwt. qis. 


ft. 


Cwt. 


qrs. ft. 


4 * 3 

9 1 n 1 

(Average) . 
(Average) . 
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(Average) , 
(Average) . 
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5 I 13 

14 o 0 

II 00 


If it be of any value to state the average of all these records, we learn 
that in the districts above named the yield of refined sugar was 100 years 
ago, a little over 9 cwt. an acre, or, say, 27 cwt oigur. Thus, when in 1792 
the total production in Bengal was divided by the area known to be under 
cane, the average yield was shown as ii cwt., but, when the sugar produc- 
ing acreage alone was taken into consideration, the yield was demonstra- 
ted to be 27 cwt. of gur. That figure will be seen (by the table at page 
1 16) to be the average yield of “ coarse sugar recorded by the Govern- 
ment of India in 1888-89 for all the provinces of British India, but there is 
strong presumptive evidence that from 1792 to 1848 a vast improvement took 
place m the yield of refined sugar. This opinion is arrived at by compar- 
ing the outturn recorded in 1848, in the chief sugar distncts with that 
given for 1792. ^ The fact that improvement can be thus showm to have 
taken place, during the first half of this century, led the writer to suspect 
that there may be some serious error in modern statistics, unless it be 
admitted that in this respect the sugar industry of India has retrogressed 
during the past fifty years. It is more than likely, however, that the low 
average m recent returns has been produced by including in the calculation 
large sugar-cane tracts that afford no sugar whatsoever. 1 1 seems, therefore, 
probable that a similar result would be obtained now, to that shown for 1 792, 
were the area of Bengal classified according to importance in sugar supply. 
This would not, of course, affect the amount to be shown as the total pro- 
duction, but it would remove the false stigma from India that its cane 
affords less than half what is obtained in the other sugar-cane countries. 
Improvement and expansion are of necessity dependent upon a correct know- 
ledge of actual sugar production. It has in more than one place been urged 
by the writer that considerable doubt exists as to the meaning that should be 
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placed on the term, ** coarse sugar,” estimated for in the table at page 1 16. 
Comparisons with the West Indies and other advanced countries in sugar- 
cane production are, therefore, practically impossible. It is generally said, 
for example, that in the West Indies the yield of crystallizable sugar is 
2 to 3 tons an acre. Certain writers compare India as affording 1 ton of 
crystallizable sugar 5 but the table alluded to gives the average for the 
British provinces as 27*9 cwt., or, say, i ton of “ coarse sugar,” and if this 
hegur the actual yield of crystallizable sugar in India would be little more 
than one-third of a ton. The writer reiterates this feature of the Indian 
sugar trade because of the fact that, if the mistake of ‘^coarse sugar ” or 
gur has been made with crystallizable sugar, it affects materially the esti- 
mates of consumption per head of population as well as the outturn per acre. 
One writer, however, whose communication has been submitted to Govern- 
ment under the seal of confidence, affirms that by the process adopted by him 
he regularly obtains from the Native cane a product equivalent to the Native 
gur, which affords 14 per cent on the weight of cane with 16 per cent, of 
sweetness. This is equivalent to 2*44 ^ons of crystallized sugar an acre or to 
a total of 3*27 tons of sweetness. Such a result demonstrates not only the 
vast advantage of superior appliances and methods, but the possibility of the 
average yield in India being considerably nearer a ton of crystallized 
sugar, or 3 tons of gur or “ coarse sugar ” on that portion of the su^^ar-cane 
area which is specially grown for the production of sugar. Were it the 
case that the entire area was grown for that purpose, the total produc- 
tion of India would, theiefore, very probally be nearly three times as great 
as has been shown in the table at page 116. It will be seen below that 
Mr. Basu says that, while the cultivator in Palamau is happy to get 25 
maunds of giir per acre, the rayats of Hughli and Burdwan would not con- 
sider the cultivation paying under 60 mauuds of gu ' or, say, f of a ton of crys- 
tallized sugar. An average of 28 7 maunds ^ gur an acre for the entire 
province, thus very incorrectly represents its sugar-producing districts. 
But to revert to the returns of the Bengal sugar-trade of 1 792, it may^ be 
said that a certain amount of confidence can be placed on the information 
procured by the East India Company, owing to the well known interest 
taken at that time in the subject of the development of the Indian supply 
of sugar. The Company enforced on its officers the greatest possible 
attention to the subject, and very elaborate and detailed reports were pub- 
lished which comprise several large volumes fully illustrated. If reliance 
may, therefore, be placed on the figures of area and outturn for 1 792, we 
learn that from that date to 1848 the acreage of sugar-cane quadrupled 
itself, and the yield of gur per acre on the total acreage w^as doubled. 
This latter fact seems deserving of special consideration, since it would jus- 
tify the opinion that one result of the demand for crystallizable sugar from 
India seems to have been to improve the yield by selection, of superior 
qualities of cane and otherwise. This process of improvement has 
doubtless extended since 1848 to the present day, and if all be true 
that has been written of the inferior yield of India, there is ample 
room for still farther improvement. But this assumption involves the 
possible error that the people of Bengal, indeed of India, desire such im- 
provement, just as the calculation of an average yield of crystalliz- 
able sugar to the returned acreage is erroneous without due deduction’*' 


* Madras, It will be seen from the remarks below, appears to have attempted to 
make the calculation correct, since, in the modern estimates of sugar-cane in that Pre- 
sidency, the Government has referred the subject to three sections : — 

(a) Edible canes. | (6) Gi^y-yielding canes. 

(c) Sugar-yielding canes. 
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being made of ^ the area devoted to edible and other canes which are 
never grown with any idea of being employed in the manufacture of 
sugar. It has already been remarked, but cannot be too prominently 
urged, that the Indian sugar-cane cultivation is by no means charac- 
terized by that singleness of purpose met with in the West Indies and 
other sugar-cane-pIanting countries, Wijr , the yield of crystallizable sugar. 
The cane is grown mainly for local purposes and in small isolated 
patches, as an ordinary agricultural crop in rotation with many others. 
Central factories, such as have been proposed, would, in India, fail to draw 
their supplies of cane from the cultivators and accordingly would sink 
rapidly to the position all sugar factories in India occupy at the present 
d^, namely, refineries, unless they grew their own cane. But even the 
refiners find it difficult to obtain their supplies at remunerative prices, 
since the local market for and edible canes pays the cultivator better 
than the rad required by th^e refiner. It is, therefore, just possible that the 
limits of improvement have very nearly been reached in relation to the 
existing nature of the Indian demand. To effect any very great further 
seems necessary, that the people should be educated to 
the advantages of using refined sugar m preference to the crude aiticle 
they presently consume. But it may be contended that such education 
IS rapiffiy taking place, and that one element in this tendency to change 
is the cheap rate at which foreign sugars can be landed in India. The 
yearly increasing imports have hitherto told heavily on the indigenous art 
or refining, but should any unforeseen accident disturb this state of affairs, 
such as the removal of the bounties or a favourable fluctuation in the rate 
ot exchange, the imports would be checked and a greater demand arise 
refined sugar than ever existed before. It may fairly be said 
that certain communities of India are now using refined sugar in pre- 
ference to ^-ur and crude sugar, and that as that demand expands, great 
improvements will be effected in the selection of cane, in the methods of 
cultivation, and in the appliances for the expression of juice and manu- 
mcture of sugar. It is in fact to some such reaction that the refiners of 
Bengal nave to look for the restoration of their trade, for India itself must 
pe their chief market in future, and the limit of expansion must accord- 
people social and material progression of the 

rhe bulk of the evidence favours the assumption that the production 
and consumption is far greater in Bengal than has been shown by 

the estimated acreage devoted to the crop. It need scarcely be said that 
no actual survey of the sugar-cane area of Bengal has been made. The 

obtained as the 

psult of the personal opinions of local officers. In most of the other prov- 
inces of India, where periodic settlements have to be accomplished, the 
area of sugar-cane, or of any other crop, is ascertained with very nearly 
as much accuracy as is the case in European countries of a like magni- 

. permanent settlement of Bengal has deprived the Govlrn- 
ment of that province of any trustworthy source of information, as to the 
present state of its agricultural prosperity. Mr. Schofield, in the JVote on 
which was issued by the Revenue and Agricultural Department in 
ibdS, wrote that it would probably be found (were actual measurement of 
the sugar-plant area undertaken) that 6cx),ooo instead of 312,000 acres 
would be a nearer approach to the truth.” In Appendix 1 . (p. 48) to the 
af Report, the area under sugar-cane is estimated 

at a milhon-acres, but this again seems to be too high. Babu Addonath 
Danerjee (of the Statistical Department of the Government of Bengal) in 
b review of Mr. Schofield’s Note on Sugar, while lowering the acreage 
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for one or two districts of Bengal, accepts upon the whole Mr. Schofield s 
main conclusion, namely, that the area of sugar-cane in Bengal must 
either be understated or the outturn per acre incorrect, since we must, 
perhaps, abide by the old estimates and accept the conclusions arrived at 
in the JVofe that the rate of consumption oi gur is 10 to 12 seers (20 or 
24lb) per head.’’ Babu Addonath, however, offers no opinion as to the 
probable accuracy or otherwise of the suggestion that the area under 
sugar-cane and date-palms in Bengal is more nearly 600,000 than 312,000 
acres. The writer of the present article, after the most careful perusal of 
all that has been written, is very much disposed to accept Mr. Schofield s 
conclusion, the more so, since the yield of date-palm by recent 

returns shown to be considerably less than it was recorded some forty-five 
years ago. Thus, in 1 848, the 6,390,590 palms then registered were estimated 
to have afforded 10,37,445 maunds oi gur^ whereas in 1888 only 7,43,000 
maunds are credited to palms. And what is perhaps more significant still, 
if we accept as correct the acreage * in 1888, of the palms in Bengal and 
Madras, the former yielded only 24*7 maunds, while the latter gave 74‘6 
maunds an acre. If, however, we express the palms of 1848 to acreage 
accept 400 trees as the number to the acre) the yield in Bengal^ ^ 
that year have been higher than in Madras, 211V,, 64 8 maunds in the for- 
mer and 40*8 maunds an acre in the latter province. It is practically im- 
possible to believe that such changes in total outturn and acreage yield 
could be due to natural causes. We are practically driven to the other 
explanation, defects in one or other or in both sets of statistical returns. 
The writer in fact is strongly of opinion that any attenipt to express 
acreage of palms is of necessity misleading, and that the East India 
Company’s method of returning total production and outtuim per 1^00 
trees is preferable. It is obviously incorrect, at all events, to add together 
the acreage yield from palms and cane and to compare the figure thus 
derived with the ascertained acreage yield from canes alone, this is 
done whenever the returns of Madras or Bengal (see the table, p no) 
are, for example, compared with those of the North-West Provinces or of 
the Panjdb. If the palms be excluded from Madras and Bengal, the 
acreage yield of gur becomes 44*2 maunds in the former and 29*2 maunds 
in the latter, and these figures may, if so desired, be contrasted with 22*9 
maunds in the North-West Provinces and 27*9 maunds in the Panjab. 

The reader will find much useful information regarding date-pal in sugar 
below, in the abstract from Mr. Westland’s Report on the Jessor Uistrict 
of Bengal {Conf with p. 2^0: also with Phoenix, VoL K/., Pt, 

1894, Mr. S. H. Robinson published his most suggestive work JAe Bengal 
Sugar Planter, Although that little book deals with the whole subject 
of the sugar of the Lower Provinces, Mr. Robinson has been ^le to devote 
two chapters to date-palm sugar He defines the area of ^ngal date- 
palm sugar production as extending due east and west from Kissengunge 
in Kishnagur to a little beyond Nollchiti in the Backergunge Distr^; 
and north and south, from the vicinity of Comercolly in the Pabna dis- 
trict, to the borders of the Sunderbands. It thus covers a tract of country 
130 miles long (east and west) by about 80 miles broad. Its principal 
districts are, therefore, Jessor, Furreedpore, and Backergunge with por- 


* The writer has failed to discovei the number of palms which has 1 

to the acre in the returns published by the Government of India. It ^ry Pp . . ^ 
varys according to the nature of the palm grown and the province, 
son allows 160 date palms to the Bengal (480 trees to the acre), 

cocoanut, it is customary to estimate for only 100 trees to the acre. 1 his matter is 
very important and it would be desirable if future reports furnished the rate adopted. 
Conf, •mih p. 144, 
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tions of Nuddea, Baraset, and Pabna. Robinson tells us that he had 
ascertained the annual produce of a full-grown date plantation to be equal to 
78f maunds of guY per Bengal Ughd, which, converted into khaur, might 
be taken as equivalent to a yield of about 5I tons of Muscavado sugar per 
English acre. He then adds that “The calculation given m the subse- 
quent chapter (on Native Sugar Manufacture) proved — ist^ that date 
sugars could be produced at about two-thirds the cost of cane-sugar, of 
equal quality ; 2nd, that the date crop involved little or no risk, and a 
comparatively small outlay in the cultivation;^ and lastly, that good 
white sugar could be produced therefrom, by Native methods, at a cost of 
R4-10-7 per maund, and fine crystallized sugar at R6-13-9 per maund, 
delivered in Calcutta.*’ Robinson assumed that the Bengal palm-sugar 
area might be accepted to embrace 104.00 square miles. “ Let us suppose/* 
he says, “only one-twentieth part of this surface to become, in the course of 
years, set apart for date-tree cultivation ; and that the average produce be 
one-half of what has been calculated as the yield of trees in full bearing, 
which would allow 2f tons per acre per annum. The total annual pro- 
duction of such a tract of cultivation, we shall find, will amount to 915,200 
tons of sugar, or more than sufficient for the wants of all Europe.” This, 
however, is only an estimate of probable or rather possible production. 
Robinson gave the total outturn in Bengal of date-sugar, in 1848, as very 
considerably greater than what it is believed to be at the present day. If, 
however, we accept 2| tons per acre as the yield of dry crystallized sugar, 
a figure Ijelow his lowest estimate, and apply that tojthe acreage returned for 
1888, the outturn should have been 2 1,00,000 maunds ofsugar (or 63,00,000 
maunds gur) instead of 7,43,000 maunds gur. The possibility of such an 
error, existing in the modern statistics, renders it undesirable to accept the 
abnormally low consumption per head of population given for Bengal in 
the table at page 116. Indeed, it may be added that an increase of that 
magnitude would seem almost justified by the facts which will be found 
reviewed below, regarding the Madras palm-sugar production when viewed 
in the light of the estimates of production determined by Mr. Westland.^ I 
The writer has repeatedly urged in this article that many of the mis- ' 
conceptions regarding the Indian sugar industry largely proceed from I 
want of uniformity in the terms employed. There could be no more likely I 
pitfall than the confliction of the statistics of yield of palm sugar from the 
reduction of numbers of trees to the acre being on different standards either 
due to necessity of the different kinds of palms or from local habit of 
cultivation. Thus, for example, if one hundred trees be taken as the num- 
ber equivalent to an acre of land, the yield per acre would, of course, be 
just one-fourth what it would appear were the assumption made (as has 
been done above) that 400 trees are commonly grown on that space. So, 
in a like manner, much ambiguity has arisen from the use of the words giir^ 
coarse-sugar, sugar, and molasses as all synonymous. They each denote 
widely different products. Approximately it may be said that f the weight 
of guY is the quantity of refined sugar that may be prepared therefrom. 
But most writers speak of the yield in India from cane as being nearly 
I ton of “gefy or coarse sugar,” while others contrast India with the 
West Indies by affirming that its cane-fields afford only 1 ton of “crystal- 
lized sugar” as against 2 to 3 tons obtained in the colonies. Now it has 
been ascertained by actual experiment that 2| tons of crystallizable sugar 
can, an d often are obtained from the acre of Indian cane. Still the published 
returns for the country as a whole manifest a yield of less than a ton of 
coarse-sugar or, say, of a ton of crystallized sugar. Such a state of 
affairs demonstrates powerfully the necessity of a throrough enquiry, as 
the first step towards improvement, for if it be the case that such diver- 
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sities in yield actually exist, a map of the country according to yield of 
sugar to the acre would prove of the greatest possible value. But it by 
no means follows that all that the cane possesses is removed by the Native 
manufacturer more than that his system of agriculture gives the maximum 
that the soil is capable of bearing. Defective appliances and methods of 
expression of juice and manufacture of sugar are largely accountable for 
the backwardness of India as a sugar-producing country. But it may 
safely be said, in conclusion, that the inferiority attributed to India is 
more apparent than real since it proceeds very largely from defective 
returns in (a) the acceptation of the total area of sugarcane as the area of 
sugar production ; (b) the confusion of returns of crystallixable sugar 
with those oigur; (c) the probable underestimation of sugar derived from 
palms j and [d) the amalgamation of such returns as exists for palm- 
sugar with those for cane. The following passages may be now given 
(arranged alphabetically) in order to exhibit the methods of cultivation 
of cane and expression of juice as pursued in the chief districts of 
Bengal i — 

Birbhum. — S ugar-cane is also grown on do land, but as a single crop. For 
this cultivation, which is a very exhausting one, a large quantity of manure is needed 
— 150 maunds per higha, or about 60 tons an acre, being given if procurable. 
After manuring, the land is ploughed five times; meanwhile, a nuiseiy is made 
on the muddy edge of a tank, which is kept well moistened, and planted with the 
top* shoots of the previous year’s canes. When the cuttings begin to thiow out 
shoots, they are taken up and put in another bed prepaied with eaith and rich 
manure, generally in cultivator’s homestead land. Here they ai e cat efully screened 
from the sun and watered morning and evening. In Baisdkh or Jcmhtha (April- 
June), the plants are put down m the field in furrows two feet apai t, and at a distance 
of four or five feet in the furrows. They must be well watered and earthed up. Ten 
or twelve days afterwards, the earth between the rows should be dug up and heaped 
into ridges, channels for irrigation being cut across. This operation must be re- 
peated twice, and the field hoed free from weeds. Towards the end of Srdban 
(August), the trash IS stripped off, and two or three plants tied together; the little 
bunch IS called a merd. The stripping of trash must be repeated twice. By Aswin 
(September-October), the ridges should all be broken down and the soil levelled, 
trenches being cut three yards apart each way to allow the rain to run off. The beds 
thus formed, each three yards square, are called gai. In Kdrtik (October-Nov- 
ember), the plant should be protected against storms by tying the heads of three or 
four merds or bunches together, and thus enabling them to resist the force of the 
wind. Monthly irrigation is now necessary. From Phdlgun to Chaiira (Febiuary 
— April), the cane comes to maturity. The yield of one highd is about eight palds, 
a pala being the day’s yield of one sugar mill or sdl. The moi ning after the canes 
have been crushed, the juice is boiled into g dr or molasses. The lefuse cane strips 
are used as fuelt to boil the gdr, and the ashes make a good manuie. The use 
of the mill IS charged at Rz or 4s. a day. The sugar-cane giown m Baiwan 
IS of the variety known as It has a dark purple stem when stripped 

of trash, and grows about seven feet high, with a circumference of about three 
and a half inches. Sugar-cane is by comparison a capitalist’s cultivation. The 
expense of tillage is retunred as follows ; — Rent R4-S-0 a highd., or £1 7.9. od, an acre ; 
cost of cuttings, R5 a highd, ox los od. an acre; cultivation charges, such as 
labour, manure, irrigation, etc , R28-13 o per hiahd, or JS 135. od, an acre. A fair 
outturn is calculated to be 32 local maunds, equal to 23^ standard maunds, per highd, 
valued at R64, or about 55^ cwt. per acre, valued at £ ig 4s. od. The net profit, 
therefore, is about R25-11-0 per highd or £7 14s. od, an acre.’^ {Statistical Account 
of Bengal, Vol, IV,, 55d). 

BogRA,—** The land selected for the cultivation of the sugai-cane is always 
raised above the level of inundation, either by natuie or by excavating ditches 
allround it and using the excavated earth for the purpose. After lying fallow 


* It is generally said that the Natives of India are wasteful and use the rich sugar- 
yielding stems, instead of the top shoots, 

f It is often said the Natives of India throw this away, and do not use it as fuel. 
Conf, with p, 217, 
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for one or two years, the same sites are generally selected again. The ditches are re- 
dug, and the sediment taken from them used for manure. The cane is planted in 
straight furrows, having been cut into small pieces a few inches in length, which are 
placed obliquely ^ in the ground five or six inches apart. It is planted in April and 
grows rapidly during the rams attaining the height of eight or ten feet by January, 
and is cut in February and March. The juice is extracted in a circular mill of 
tamarind wood, made by the^ village carpenter, which works on the principle of a 
pestle and mortar. One mill is often employed by seveial different parties, who may 
have cultivated the cane in the same or adjoining villages, and who share the expenses 
and assist with men and bullocks in the operation of pressing the cane and boiling the 
juice, in proportion to the quantity of cane grown by each party. The cost of a 
mill complete, including sheds for cutting up the cane and boiling the juice in earthen 
pots, the hire of an iron boiler and the rent paid for the jungle land that supplies the 
fuel reqmred, called jdlkaiy amount to a total of from R25 to R3C or from ;^,2-io5. 
to 4 3. The cultivation of the cane and the manufacture of the gur are regarded by 
the rayats as a profitable speculation. 

In 1846 Mr. Yule, the Collector, made the first attempt on record to estimate 
of sugar-cane cultivation and the amount of the outturn. He adds, however, 
that his estimate is merely approximate and founded on ^ data so vague that the 
statement cannot be considered by any means a guide to the capabilities of the 
disti ict. His return gives an estimated cultivation of 12,000 standard highds of 
120 leet Muare and an estimated produce in mans of guTy of Sotb each, or 180,000 
mans. He further calculated the entire yeaily consumption of the district whether 
cane itself, the whole being reduced to their equivalents m gdr 
and 4tD being consid^ed the average allowance for each individual of the population, 
at 4^000 mans. {Siattsitcal Account of Bengal^ VIII. y 21S-2TQ), 

A cultivation of this plant is supposed to have been intro- 

Guced into the distnct by immigrant rayats from Azimgarh and Gorakhpur about 
the year 1805. It is principally cultivated in the west and noith-west of the Bettia 
1 especially in parganas Manpur, Batsara, and Patjarwa. The 

soil, though not liable to inundation, should be retentive of moisture. In order to 
u ^ 1 sugar-cane very high cultivation is necessary. In the case 

or cultivated land, the field is ploughed altogether about sixteen times — ^four times 
m September, three times in Octobei , twice in November, twice in December, and 
lour or five times in Januaiy. Where fallow land is cultivated, the field must be 
ploughed nve times a month during eight months from June to January. The soil 
is manured with cow-dung in November, just before the cuttings are planted. Sugar- 
as the soil in which it is sown is generally moist; nor do the 
,*« D ^ tops ot the plants together to prevent them from being blown down, as 

r-rj. ^ cuttings strike till the adha mschatray or Jfune 

ntall, “ve hoeings are necessary. The crop ripens from January to March, when 
t IS cut with the kodah or hoe. The roots are almost invariably dug. And a second 
Hop is planted ground lies fallow till the next 

The following is an estimate of the cost of cultivating one local bighd or 
riTfffnl- ; manuling, R2 (45.); planting, K2-8 (55.); cane for 

^7 (145.); cutting, R3-8 (7s.) ; total, R24or^2-85.; 
to which must be added rent, at R4 or 85. per Mgkd. The cost of conveying the 
j included, as the labourers obtain the gieen leaves of 

^ Instead of a money wage , but in the few cases, where this is not given, the 
O estimated to cost Ri-8 (3s ) per so that the total expenses 

^ ^ 'The rent is paid in four hsts or instalments 

/?/»-» A October, Magb or January, Phalgun or February, and 

or April. After the sugar-cane has been cut, it is taken to the pi essing 
U kdsum wood, in which the plant 

nn wliiVi, ^^^^jnohan or pestle, which revolves inside the mill, 13) the katkari 

bjillnAt V which joins the mohan and katkari. A 

til A j katkari and is driven round; the cane is crushed between 

escapes by a small hole at the bottom of the 
fliA rnofc employed during pressing two nahar'wds to clean 

fAAdc fiiA plant ; ono^atnri katwa to cut the cane in pieces ; one mur^d, who 
nnf» f^atkorz kdnkwd, who sits on the katkari and drives the bullock ; 

twn repaiis, one chulhd jkoankwd, who prepares the rdb or g dr ; 

Of thAcA f ® murwa and katkari kankwa and one for miscellaneous duties. 

f^Alvin^'i-n 1 IS paid in^w»' according to the custom of the village, 

receivin,, in some places of the total outtuin. The others are usually paid a 
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money wage, the total expenditure in crushing the produce of one highd being not 
more than R25 or 3^2-ioj. The prooortion of juice to cane is as i to 3.” 

kCCk.^ Sugar-cane . — The cultivation of this important crop is of a very limit- 
ed nature here, and is confined to a few localities. The cause of this is two-fold— 
firsilVi there is vcy little land suitable for the cultivation of sugar-cane in the most 
populous part of the district j and, secondly^ the part of the district which could be 
turned into the greatest sugar-cane growing tract in Bengal is a jungle and scarcely 
inhabited. 

“ Sugar-cane is grown here on the following classes of land and soil : — 

1 st — On the outskirts of the Madhupur jungle, namely, near the towns of Dacca 
and Mirpur and on the banks of the Lakhya. The soil here is red clay, mixed with 
more or less river silt and vegetable mould. 

2 YLd — On the high banks of the Brahmaputra and the Meghna, containing soils 
more or less sandy. 

3 td — In Rampal, where the soil is a fine loam. 

4th — On the newly-formed alluvial land which is more or less flooded during the 
rains. 

Sth — On the artificially raised alluvial soil on the banks of the Dulai creek. There 
is not much sugar-cane land here, but what is grown is perhaps the best sugar-cane 
produced in any part of Bengal. 

** Tillage . — The mode of preparing the land is different in different paits of the dis- 
trict, and the variation is due to the difference in the natuie of the soil, ist — On the 
red clay the plough is very little used. The market gardeners near Dacca prepare 
the land with the sole aid of the hoe, and sometimes even the use of the hoe is as much 
as possible economised. The land here is covered with jungle, being in fact the 
southern extremity of the Madhupur jungle. When a plot of land is for the first 
time to be broken, the thorny plants and other bushes and long grasses aie cut at the 
beginning of winter and allowed to dry fora month or so. They are then set fiie to and 
burnt. The whole ground is then carefully hoed. The unburnt roots are gathered 
together and are either burnt again or used as fuel. A second hoeing is given about 
a month after, and a sort of rough tilth is obtained this time. The land is left in this 
condition till the beginning of the rams, when holes are dug all over the field exactly 
36 inches apart each way. A few days after these holes are partially filled wicn 
well-rotten cow-dung bought of the goalas (milkmen) and kolhus (oilmen) of the 
town. The cow-dung is the only manure used here. 

** While this preparation of the land is going on, the cuttings have to be obtained 
and seedlings raised from them. The market gardeners here obtain their Cuttings 
from the entire plant, throwing away only about two feet or so from the lower end. 
The plant is cut into pieces about six or seven inches long, each containing two joints. 
These cuttings are then horizontally laid on a plot of ground well prepared for the 
purpose, and chosen near a tank or well. The cuttings are only half buried in the 
earth, and so ai ranged that the buds may be placed laterally. The ground is kept 
wet by wartering from time to time from the tank or well. The shoots soon come out 
and when they are about a f <ot high they are fit for transplantation. In places in- 
fested with white-ants the cuttings are laid on a bamboo platform covered with about 
two'inches of earth. Near Dacca the plants that are unripe and thrown down by the 
storm and are rather thin-looking, are considered the best to obtain cuttings from. 
Advantage is now taken of a heavy shower of rain to transplant the seedlings. In each 
hole are placed two cuttings prepared as above, and the whole are then partially filled 
up‘by the earth formerly raised m making them. When sugar-cane is grown on fields 
already under cultivation, the time of transplanting the seedlings extend from 
Kartik to Jeith, but early planting necessitates the expenditure of much labour and 
mo'ney in watering the fields artificially. 

After-ireatment.-^kW through the rains the land is kept clean by weeding it 
with t\\&pashum^ and it is a noteworthy fact that the market gardeners heie make 
very little use of the hoe after the seedlings have been transplanted. The old leaves 
are regularly stripped off, the cultivators here being under the impression that unless 
this is done the plants do not increase in length. 

2 nd — The land on both sides of the Dulai creek was artificially raised, while the 
creek was excavated. The soil is a fine sandy loam, rich in organic matter, and verjjr 
retentive of moisture. The variety of cane grown here is the white Bombay, and it is 
sold entirely as sweetmeats in almost all the important hits of the district from Teota 
to Narsingdee and from Kaoraid to Lahajang. 

Tillage . — Ploughing is commenced early in Aswin, each ploughing being followed 
by the rolling of the field twice with the ladder. Altogether about seven to eight 
ploughings and twice as many rollings are given. The ground is finely pulverized 
and stirred to a great depth and well cleaned. The land is this way got ready by 
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the middle of Kartik, when parallel lines are drawn all over the field, 36 inches apart, 
and along these lines holes are made at an interval of about 20 inches. The raising 
of the seedlings m the nursery and their transplantation are done exactly in the way 
described above. 

After-treatment — When the seedlings have taken root in the soil, the field is 
weeded, and the soil near the plants loosened with the sickle. This loosening and 
aerating of the soil is absolutely needed, for otherwise the plants cease to grow. A 
few days after, the whole field is hoed, and the holes are again partially filled. About 
a fortnight after a second hoeing is given, and this time some well-rotten dung is 
placed around each clump and covered with earth, thus entirely filling up the holes. 
Another weeding and hoeing follow, and in the course of this latter operation the 
plants are earthed up. About the middle of Baisakh the canes begin to form joints, 
when the leaves are stripped off for the first time. Throughout the rains the field is 
kept clean and the soil loose by weeding and hoeing at intervals, and the canes are 
also stripped of the old leaves regularly To prevent high winds and storms from 
throwing away the canes, all the plants in the same clump are tied together by means 
of old leaves. 

“ The plants become well ripe at the end of the rains, but the sale of the canes to 
the beparis begins early in Bhadra After the crop has been harvested, it is customary 
here to cover the fields with virgin earth taken from the bottom of the creek below 
and the shoots allowed to grow. This earth is the principal manure used here, and 
sometimes so much as R20 in this way spent per bi'gha A ratooned crop thus obtained 
is generally heavier than the first ci op. The operation is repeated at the end of the 
second year’s harvest, and a second ratooned crop is taken, which is almost equal to 
^e first crop. After this the field is ploughed and sown with aus paddy or muskalai 
The paddy or the kalia is followed by sugar-cane, which is again kept up for three 
years. 

“The profit derived from the cultivation of sugar-cane in this locality is generally 
very great, and sometimes simply enormous. In one instance a man having about 
4 highds * of sugar-cane obtained the first year R350, the second year R400, and the 
third year R300, t.e., Ri,oSo in all, while his expenditure for the three years did not 
amount to R500. 

•'Near Dacca cane seedlings raised in the way described above are sometimes sold 

the cultivators, and bought by persons who are taking to sugar-cane cultivation for 
the first time. The usual price is about R5 per thousand. 

‘*3rd^ Sugar-cane cultivation on the nevaly-formed alluvial soil of the district. 
— generally cultivated on such soils are dhalsundar and khagri, 
and those are partly sold as sweetmeats and partly made into gur. 

^ “ TUlage., Fallow land is generally selected for this crop. As soon as the 
rain-water has receded, the ground is deeply hoed by the kodali, and then ploughed 
and harrowed several times. In general, five to six jploughings and as many harrow- 
mgs are given. Mustard seed is then sown at the end of Kartik at the rate of two 
seers per bi'gha. As soon as the mustard is off the ground in Falgoon, the field is 
ploughed once or twice, and in Chait pond mud is spread over it as a manure. Not 
more than R4 to 85 is spent on manuring, lest if more mud be applied the cane may i 
grow too luxuriantly and be blown away by storms. Three or four ploughings and 
harrowings more are then given, and the land is got ready early in Baisakh, and some- 
times even at the end of Chait. 

^^Seedhngs—kre raised in the way described above, but instead of using the whole 
canes, the tops only are used by the cultivators of these alluvial lands. The planting 
do^ not commence till the rains have set in earnest, which generally happens at the 
end of the first week of Jeith. ^ Parallel furrows are now made all over the field, about 
27 inches apart, the plough being drawn either by men or by a pair of steady bullocks. 
Cuttings, or rather the seedlings, are then planted in these furrows, about a foot 
apart. The after-operation consists in the hoeing and weeding the ground as often 
as the weeds appear, and the soil gets hardened by the rain. At the second hoeing 
the plants are slightly earthed up. The old leaves are neither stripped off nor 
wrapped round the plants 

4if^On ike high banks of the Brahmaputra and Meghno.-’—Th^ varieties of 
here are the merkuli, kah, and sharang of Dhalbazar, 

Ihllag €. — The tillage operation is the same as that described under 
twjfjfzwg^.— rhetopsonly are used here, and in a year of sufficient rainfall the 
cuttings are planted without any previous treatment whatever, otherwise they are 
prepared as follows a) The cuttings of the sharang variety undergo the operation 
locally known ^ baddi. The haadi is the same as the putting m the Hanpur of 
west bengal. The tops are stripped off the leaves, cut in to pieces, each containing a 

* A bigha«ird acre. 
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couple of joints, and rubbed with some pond mud. They are then put in a hole and 
covered with straw or leaves, and water is daily applied to the cuttings to keep them 
slightly wet. For the tops of merkuh and kah a hole is dug close to a pond or creek, 
and the bottom of the hole is made into mud. The cane tops aie diiven into this 
mud in a compact mass for about 2 or 3 inches and kept in a standing position. 
Water is applied from time to time to keep the tops cool. Neither the cuttings nor the 
tops are planted till two or three heavy showers have fallen. 

**Planiing. — Paralled trenches are made by the kodali, 27 inches apart, and in 
these trenches cuttings are planted at intervals of about 18 inches. 

Manure.— and mustard cake are generally used. Theformer isapplied 
while the land is beintf prepaied, and the latter before the plants are earthed up. 
These are always used in very small quantities. The after treatment is the same as 
that described under 3rd. 

'‘In some places on the banks of the Brahmaputra, when it is intended to grow 
sugar-cane on land that is too sandy for this crop, or that has been exhausted by 
repeated cropping, the fertility of the land is first restored by laying it down in a kind 
of long grass called How this is done will be desciibed later on under the ulu 

crop. The ulu is harvested m Aghan, and immediately after the field is manured 
with dung and ploughed. The land is got ready by Falgoon, and suggar-cane cuttings 
are planted in Baisakh, and sometimes even in Chait ” {Sen, Rept. on Dacca Dts- 
tnct, 33-36), 

Faridp UR —‘‘Four kinds of sugar-cane are cultivated in Faiidpur, 'vzst., kdjla, 
dkal Sunday, khatla, and chunid. The two first varieties are sown on high, and the 
two -last on low lymg land , but all are planted and cut at the same season, being 
sown in Januaiy or February, and cut in February or March of the following year. 
Sugar-cane is largely cultivated in Faridpur, and its pioduce foims an important arti- 
cle of district trade. ^ No attempt seems to have as yet been made to introduce any 
of the superior varieties of cane, and it is doubtful whether any innovation, either as 
regards the old plant, or the present modes of culture, would prove acceptable to the 
cultivators. The only manure used in the cultivation of sugar-cane is cow-dung. 
This is spread over the field dunng the lains preceding the cultivation, after which 
the land is allowed to remain fallow till sowing time, 'f he crop is never grown on the 
same field for two successive years, and requires careful ploughing and pulverization 
of the soil before the young shoots are put into the ground During the growth of 
the plant, the only care required is to tie or roll up, from time to time, the growing 
stalks with their own leaves, and sometimes to pick out a species of larvae, which drills 
into the young cane, and does great damage if not timely guarded against ” 

“ The Date-Palm or Khejur tree (Phoenix sylvestns) is veiy largely cultivated in 
Faridpur, and the sugar produced from the juice of the tree forms the most important 
article of export from the district The trees aie generally planted along the raised 
boundaries of fields, and throughout the village sites, about 8 or 9 feet apart and 
as a rule, are allowed to grow on the spot wheie they aie fiist sown. But if the 
ground be low and subject to inundation for any length of time, the seedlings are first 
in a nursery. They are transplanted from the nursery during the months 
of May and June, or soon after the commencement of the rains, a ceitam degiee of 
moisture being absolutely necessary to ensure their flouiishmg in the new site chosen 
for them. The Natives generally pi efer a deep, rich clay soil for date cultivation, if 
possible well above inundation limits’’ {Statistical Account of Bengal, Vol. V., 308). 

An account of the Fardpur process of extracting the juice from the trees 
and its manufacture into sugar as also that of sugar-cane will be found 
below under the section of the article headed manufactures,’* p. 267. 

Hugli. — “T he cultivation of sugar-cane requires great care, and its pioduction 
has been brought to a high state of perfection in Hugh district. The land at first 
receives several ploughings, and is afterwards plentifully manured with cow-dung and 
oil-cake. Cane cuttings are m the meanwhile nursed in a moist spot of ground near 
the homestead of the cultivator, Aftei the cuttings have struck, they are transplanted 
in the months of April or May into the field specially prepared for their reception, 
which requires continual irrigation. As the plants grow, the leaves are folded round 
the cane, for the purpose of keeping off the attacks of insects The cane npens and 
IS cut in the months of January or February, It comprises three principal varieties, — i 
Bombay,* 2 sdmsard, and 3 pura. After the cane has been cut, the stumps lelt in the 
field throw out new shoots, and no new planting is required for two more years. 


Con/ with the remarks regarding the rum that overtook the Otaheite (p. 48), also the Red 
Bombay (p. 75), and other canes in the chapter devoted to the varieties and races, as also that on 
the improvement of the Cultivated Canes and the Diseases of the cane* 
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In some fields, however, new cuttings are planted every year. Jackals and wild 
pigs occasionally do considerable damag’e to the sugar-cane crop {StattsUcal Ac- 
count of Bengallll., 33S). . er.1. . • • r 

Extent of The cultivation of sugar-cane is un- 

known on the central tabe-land of Chutia Nagpur Proper, and is confined to the Five 
Parganas adjoining the district of Manbhum. It is of recent growth, and said to be 
extending every year. The quantity of sugar-cane grown in the Five Parganas is as 
yet too small to make the crop sufficiently important. It is at present grown only 
in those villages in which exceptional facilities for irrigation exist.*’ 

'' Diseases . only two pests to which sugar-cane is subject are—(i) Nalipokd 
(Dseatraea sacch^alisj, a species of caterpillar, eating into the soft growing part 
of the cane in early life. It is known as dholsunra in Burdwan. (2) Diyd or white- 
ants ; these cause considerable damage to the crop by eating away the cuttings and 
also infesting the young stems and eating into their pith. They are shaken off the 
canes when discovered. 

Rotation , — In the Five Parganas, sugar-cane is usually grown for three succes- 
sive seasons on the same land. After three years, some inferior crops like gord, sar- 
gussdf etc , are taken for a year with a view to enable the soil to recoup its lost ferti- 
lity. Occasionally sugar-cane is gfrown every other year, alternating with wheat, 
tobacco, upland or lowland paddy, according to the position of the land, etc. 

'' Soil, — Sugar-cane is grown on any land which is within easy access of water for 
irrigation. It is usually grown on ban lands provided with wells, and on the banks 
of bands and rivers. Alluvial soils on river banks are preferred to all the rest. 
Such soils are usually loamy in character and yield a heavy growth of canes. Be- 
sides the convenience of irrigation is a strong recommendation for choosing these 
soils for growing sugar-cane. Ndgrd {chite) or heavy clay soils are also sought for 
sugar-cane ; the gur made from canes grown on clay soils is said to be whiter and 
contains a larger proportion of crystallized sugar than that from any other cane. 
Ndgra soils are, however, rarely found on uplands ; the quantity of such soils avail- 
able for sugar-cane is therefore very limited. 

Manuring,— Cow-dung j ashes, arid mud from old tanks are the manures used for 
sugar-cane land. Raw cow-dung is avoided, as it encourages the attacks of white-ants, 
which occasionally do considerable damage to young shoots. Alluvial or pdnkud 
soil IS seldom manured, being too rich to require artificial help. 

“ Rent of sugar-cane land — As a rule, sugar-cane land, although forming part of 
the rdyat’s holding, is separately paid for at a much higher rate than is paid for up- 
land. The rate ot rent varies from 4 annas to Ri '<^exkdhanoi cuttings planted. 
One kdhan of cuttings is calculated to occupy about one-third of a kdt, that is, about 
two-thirds of a bigha. 

“ Cultivation , — ^The land is first ploughed up in Mdgh. If there has been no rain, 
it is irrigated before being broken up. Before the time of planting the cuttings, the 
land is ploughed five or six times in all, the larger clods broken by the dhelphurd and 
the soil harrowed and levelled by the wher or harrow. Before the last ploughing, 
cow-dung and ashes are applied to the field; these get mixed up with the soil by the 
ploughing which follows. Pond-mud, if used, is spread over the land before it is 
broken up in Magh. When the ground is levelled and reduced to dust, it is dressed 
into ridges and furrows about 10 inches apart from one another. The cuttings are 
then laid down lengthwise along the hollows at intervals of about nine inches from 
end to end, and then lightly covered over with loose soil. A watering is given after 
the planting has been completed on the same day. The^ planting season extends all 
through the months of Falgun and Cheyt; the earlier it is done, the better for the 
crop Irrigation is repeated every three or four days in the beginning; the interval 
gradually increases up to seven to ten days according to the dryness of the weather. 

** When the plants have become about a foot high, the ridges are hoed up with the 
khrwfi, and the furrows slightly filled in. In Asar, after the rams have set in the 
land is levelled up with a view to facilitate the drainage. In this respect the practice 
IS just the opposite of what is followed in the Bengal districts, where the land is drawn 
up into ridges and furrows at the approach of the rains, in order to prevent the stag- 
nation of water in any part of the^ field. This difference of practice arises from the 
fact that Chutia Nagpur Proper being an undulating country, the drainage is perfect 
at all times in fact ridges, if allowed to remain, may stand in the way of free egress 
of water trom the fields ; while in the perfectly country of Bengal the only means 
of letting the surface water escape from a field lies in the running up of parallel water 
furrows across its face. During Srdvan and Bhddra, one or two more hoeings are 
given to the field. About the end of Bhddra, when the plants have become six to 
eight feet high, short bamboo posts are stuck up at suitable intervals in the field. 
To these, four or more canes are tied up with the leaves with a view to prevent their 


CULTIVATION 

in 

Bengal. 

Lohardaga. 

221 


Conf, with 
pp. 121-127. 


Rotation. 

222 

Conf. with 
pp. ISO, i70» 

187, 2 i 5 » 


Cortf. with 
pp, 126, 128, 
140, 142, 144> 
216, 22S- 


S. 222 


145 


Dictionary of the Economic 


SACCHARUM: 

Sugar. 


Methods of Cultivation 


CULTIVATION 

m 

Bengal. 

Lohardaga. 


Palamau* 

223 


Conf. with 

pp, I 26 i 1 28 , 

140, 142, 144, 
14s, 216, Z25, 


being blown down by high winds. Before so tying up the canes, they are wrapped 
up with their own leaves — a practice which is not so much insisted upon in the Five 
Parganas as is done in Burdwan, Hooghly, and many other distiicts of Bengal. 

Harvesting, — Thesugai -cane harvest begins as eaily as the last half of Pons, and 
lasts up to the beginning of Cheyt, The canes, when ripe are simply cut at the base 
with the spade $ the leaves stripped of and taken to the furnace for use as fuel. The 
tops of the canes are cut off and keptappart to supply the cuttings wanted for the 
next year’s crop” {Basu, Kept, on Lohardaga Dtst,, 7p, So), 

Palamaxj — Extent of cultivation. — Sugar-cane is cultivated to a small extent 
in the alluvial plains which intervene among the hills in the north and centi e of the 
Palamau sub-division. The southern limit of its cultivation lies about 12 miles south 
of Daltonganj m tuppeh Bari. In the country about Hariharganj, in the extreme 
north-east corner of the sub-division, it is grown m most villages ” 

Rotation . — ^The usual rotation of sugai-cane lands is the following: — 

1st year . . . Sugar-cane. 

2nd ,, ... A hhadoi crop only and cold weather fallow. 

3 rd „ ... Fallow. 

The rotation is one of three yeais, the third yeai ’s fallow being again followed 
by sugar-cane in thefouith year. 'I\\ebhadoi crops taken in the second year may 
be sdwdn, mdrud, kodo or gondii ; if the land is sufficiently low and moist, the sdti 
vaiiety of early paddy may be taken in place of the millets Commonly sdwan and 
rahar are made to follow sugai-cane, as the stubble of the foimer (sdwdii) is believed 
to eniich the soil for the benefit of the succeeding ciop. 

Soil, — In Palimau, sugai-cane IS pi eferably grown onpd~ur, light loamy 
soils. It will do just as well, and even bettei , on clay soils ; but the pi oduce is said 
to be of inferior quality. In the Five Parganis, on the other hand, clay soils are held 
best for sugar-cane, both m lespect of the yield and colour of ihtgur. Among the 
five varieties of cane noticed above, the nevodr thi ives best on clay soils. 

Manuring, — Ashes produced bybuining cakes of cow-dung, and every other 
description of wood ashes, are used for manuring sugar-cane. Sheep-dung obtained 
by folding a flock in the field fora night or two is also frequently used. Unburnt 
cow-dung IS never used, as it is believed to stimulate the growth of the canes, which 
thus become liable to fall down j cow-dung also produces a laigei quantity of cane- 
juice, which is, however, much less sweet in consequence. The objection to the use 
of raw cow-dun^ on the score of its encouraging the attacks of white-ants is not raised 
in Palimau. The manures are applied to the field some time before the planting 
takes place, and get mixed up with the soil by the ploughings which follow. 

** Cultivation. — ^The ploughings commence in Asar, and are continued at intervals 
till KArtic. The frequency of ploughings duiing the lainy season depends a great 
deal on the leisure of the cultivator, whose hands remain more or less full of various 
other work dm ing this time. During the ioWo^fing months oi Augkrdn, Pons, 
and Magh, the field is repeatedly ploughed and cross-ploughed, as many as 15 
ploughings being often given during this^ period. Towards the end, frequent har- 
rowings are also given m order to pulverize the soil and produce a fine tilth on the 
surface. If the weather before the planting takes place has been particularly dry, 
and in consequence laige clods have been formed m the field, the latter is iirigated, 
harrowed, levelled, and pressed by the hengd. 

‘‘When the field has been thus prepaied and levelled, the planting is done in the 
following manner. One plough goes in front of a second in the same furrow, which 
w thus made deeper. A man follows the ploughs with cane cuttings which he lays 
flat over the bed of the furrows, allowing a span breadth of ground between every 
two cuttings. He is immediately followed by a third plough,^ which makes a furrow 
a little on one_ side, and covers up the cuttings in the pieceding furrow with a layer 
of sou about six inches deep. For the convenience of planting, the field is divided 
into several parcels, which are planted one after another. The three ploughs go 
round and round the paicel of land, the space allowed between two contiguous lines of 
cuttings being about 9 inches. After the entire field or a defined portion of it has 
been planted out it is smoothed and pressed by the hengd or ckowk passing over it. 

Twelve thousand cuttings are estimated to be required for planting 

one local bigha (roughly |ths of an acre) of land. The tops of the canes of the pre- 
ceding crop are cut into convenient len^hs, each piece retaining 2 or 3, joints. For 
seed-cuttings of the shorter vaiieties of cane like the manigo, the entire canes are cut 
into^ pieces for the purpose, and the tops left off. 

•1 ** fourth day after the cuttings have been planted, the upper two inches of 

are loosened by the phdurd or spade, and the loosened soil levelled and pressed 
by the chowk. Both these opeiations are repeated a second time on the X2th day, 
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In three weeks time the sheets appear above the ground. The first watering is 
given about a week later on. Seven men working for I3 hours are required to irri- 
gate I bigha of sugar-cane in a day Four of these men work at 4 Idthds, and are 
relieved by turns by two others ; the seventh man guides the course of the water in the 
6eid. For the purpose of irrigation, the field is mapped out into small squares which 
are enclosed by low ridges ; th»se squares are called gdnrerts. After one square has 
been flooded, the water is led into another, and so on, till the entire field is irrigated. 
1 hreeor four aa>s after the irrigation, when the surface soil has become sufficiently 
dry, it IS loosened by a small spade or hoe called th&phduriy and then levelled by the 
feet. The watering followed duly by the hoeing and levelling is repeated once and 
sometimes twice at intervals of a month. Three waterings are usually required— the 
first in Cheyti the second in Bysdk, and the third in Jeyt, — but the number of 
waterings may be diminished by a seasonable fall of ram during these months. At the 
time of hoeing the crop in Bysak and Jeyi, the roots of the canes are earthed up and 
thus encouraged to tiller. 

During the rainy season, the^ intervals between the plants have to be dug over 
twice — once in Asdr and a second time in Srduan — in order to loosen the soil and to 
remoxe all grasses and weeds that may have sprung up with the advent of the rains. 

Previous to planting, the sugarcane field is enclosed on all sides by trenches ; and 
these latter are planted over with the thorny branches of baer, which serve as a rough 
sort of fence against pigs bears, and jackals, 

‘^Harvest. — ^The harvest of sugar-cane commences in the last week of Pous, and is 
continued to the second week of Cheyt. The canes are cut down by the spade, and 
are then stripped of their leaves. The tops are also cut off to furnish cuttings for the 
next crop of suga--cane. 

*^The cultivation of sugar-cane by hired labour does not pay in Palamau, as indeed 
it would hardly do in other paits of Bengal. It involves a heavy strain upon the cul- 
tivator, and unless he has a sufficient number of hands in his own family, he never 
thinks of undertaking its cultivation. The usual plan is for several rayats to combine 
and help each other by turns in cultivating parcels of land all lying close to each other. 
In this way hired labour can be mostly, if not entirely, dispensed with. 

“The following IS the cost of cultivating one local bigha of sugar-cane. Themanures 
and the cane cuttings have not been charged for, as these are seldom bought. The 
wages of labour and hire of plough have been taken at higher figures than the aver- 
age, first, because the rates of wages in the north of the sub-division where sugar-cane 
is grown are higher than the average for the sub-division, and secondly, because higher 
wages are always paid for all laborious work like irrigation. 


Cost of cultivation. 

Twenty-five ploughings with harrowings at >1^0-5 per 
ploughing 

Planting ^three ploughs at R0-5 per diem and 6 men, 
•ois.y 2 to lay cuttings, 4 to supply, at R0-1-9 each) . 

Four waterings (one watering takes seven men four 
days 7x4x4=113 men at R0-1-9) . 

Three hoeings following irrigation (one hoeing takes 
three men seven days 3x7x3=63 men at 

R0-1-9) . . , 

Two hoeings in the rainy season (three men for two 
days at Ro- 1 -9) for each hoeing . • . . 

Trenching (six men at R0-1-9) . . , , , 

Thorns (20 loads at 2 annas) ..... 

Rent of one local bigha 
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** Remarks. — ^The cultivation of sugar-cane, as it is now earned on in Palamau, is 
very negligent. The cuttings are planted, or rather sown at random and are covered 
with a very light covering of soil. During the rainy season it is found very difficult 
to hoe the field : the growth of leaves becomes so thick and close that the interior of 
the field may be said to become proof against air and light. Cane-fields are much 
better managed in the central districts of Bengal, where samsera and other larger 
kinds of cane are grown. In these districts the cane-fields axe beautifully laid out in 
lines and furrows, and the canes are carefully wrapped up in leaves during the rainy 
season, thus admitting of plentiful air and light. The canes are, besides, plentifully 
manured with oil-cakes and hoed and earthed up at frequent intervals during the rainy 
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season. It is no wonder therefore that, while the Palamau rayat considers himself 
happy to get maunds of gir per acre, the rayats of Hooghly and Burdwan would 
not consider the cultivation paying under 6o maunds fiomthe same area’’ (Basu, 
Rept^ on Lohardaga Disi.j Paldmau Sub-Dimston, Sj-Sg). 

RanGPUR — Sugar-cane requires a light dry soil. The crop is cultivated through- 
out Rangpur district, except in the eastern tracts. It is planted in February and 
March, and cut m the following January and February, being in the ground a period 
of about eleven months. The land requires eight or ten ploughings and as many 
harrowings and drillings. The seed-plants are sown on ridges or mounds of earth 
raised about a foot above the level of the field. Owing to the natural moisture, the 
crop does not require iirigation m Rangpur, as it does in other paits. When 
the young canes aie three or four feet high, they are tied together in bunches of eight 
or ten to make them stand erect. The field requires careful weeding and manuring ; 
and more care is taken of this crop than of any other. ^Four vaiieties of cane are 
grown, namely, saridn^ angd, handd, mukhi^ and khdri. When the canes ripen 
they are cut into small pieces about six inches in length, and ground in a mill to 
express the juice. This is afterwards boiled into gur or molasses, which is sold and 
exported m its raw state without any attempt at refining. The outturn is estimated 
at from 9 to 10 maunds of gur per 62^^^ or from igf to 22 cwt. per acre. The 
quantity of land under sugar-cane in Rangpur is estimated at 20,466 acres and the 
total net produce at 292,136 maunds, or 213,885 cwt. of gur {Statistical Account of 
Bengal VIL, 24*/), 

Santal ParganaS — **Ahk or iksku sugar-cane, is planted from cuttings in 
luly and cut in February | three varieties are grown in the district, known as bdstd^ 
kunri and kdjali. There is a fourth variety of sugar-cane, called ndrgari, planted in 
September and cut in November and December of the following year. {Statistical 
Account of Bengali XIV., 337 - 338 ). 

SarAN. — “T his crop is grown on rich and highland, from cuttings which are 
planted about the month of March. The ground is thoroughly manuied; and the 
cuttings are then inserted about eighteen inches apart. When they have struck, the field 
is irrigated about seven or eight times; the number of irrigations depending principally 
on the season, but also on the soil. In some places the cultivators tie the canes to- 
gether at the top, to prevent them being blown down ; but this is not generally the case. 
The plants are ready for cutting in the following February. Sugar-cane is considered to 
be a highly remunerative crop. The produce of a bighd of sugar-cane land is seldom 
worthless than R30 or more than R80” {Statistical Account of Bengal, XI. , 282).^ 
TirhOOT. — “ Sugar-cane (a/&^)is grown on first class high land. The soil is 
repeatedly ploughed and dug, until it is thoroughly pulverized. Cuttings are planted 
in the ground, eighteen inches apart, in the month of Febiuary. Irrigation is some- 
times, but not often, adopted, and as the land is always of the best quality, no manure 
is required. The canes are cut in December or January ; but sometimes the roots are 
not pulled up, when a crop is taken from them in the following year. The cultivators 
do not tie the cane into bundles as in Bengal and the North-Western Provinces; in 
fact, they take as little trouble as they can, and though the cane is of an inferior 
quality, the crop pays well in a good season. The juice is extracted by a mill,” 
which is identical in its construction to that which will be found below in the account of 
the 24-Parganahs. “ The juice is collected in earthenpots, and boiled down into gdr; 
for, without it, it would ferment and turn bad. The gur is largely used for sweetmeats 
and mixed with tobacco which is intended for smoking. 

** Sometimes the gur is refined into sugar, but this is not often the case in Tirhoot 
where most of the local produce is exported to Barh, Patna, and other centres of trade, 
where there are sugar manufactories. According to the Collector’s figures for 1871 
there are nearly 20,000 acres under sugar-cane in Tirhoot district, the principal place 
of cultivation being the Darbangah sub-division” {Statistical Account of Bengal, 
Vol. Kill, 86-87). 

24-Pargarias 24 -PARGANAS.— The following account is quoted from Major Smyth’s 

228 Revenue Survey Report ; — 

A rich soil is selected high enough to be above the usual water-mark of the rainy 
season. The field is ploughed ten or twelve times, and manured. Cuttings of the 
cane are planted horizontally in the ground in March, about eighteen inches apart, 
which sprout up in about a month. In July or August, when the plants are about 
three feet high, they are tied up by three or four together with their own leay^, to 
prevent their being blown over. If there is no rain in September or October, it is ne- 
cessary to water them. The canes are cut in January and February, and the juice is 
extracted by a mill, then boiled and made into gur or molasses. I he mill acts on the 
principle of a pestle and mortar, the pestle rubbing the canes against the edge of the 
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mortar. To the end or the pestle is attached a beam from fifteen to eighteen 
which acts as a lever, and to this is attached another horizontal beam to which the 
bullocks are yoked. These walk round and so crush the cane between the pesue and 
the sides of the mortar. This last generally consists of the trunk of a tamarind tree, 
hollowed out, at the bottom of which is a small hole communicating with tr^ outside, 
through which the juice escapes, and is received into an earthenware pot. The boiling 
is the next process; and this is done in a very similar method to that of the u^’t© juice 
before explained. The Revenue Surveyor estimates the yield of sugar-cane at ^ 12 or 
upwards per acre ; and the costs of cultivation -Qs ^s.od, Mr. Westland calcu- 
lates the yield in the adjoining district of Jessoreat^y los* od an acre, which is 
stated to me to be too low. Another and more primitive method is to crush the canes 
between two revolving iron rollers, which are worked by hand ” {Stattsiical Account 
of Bengali Vol, /., 145), 
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ASSAM. 


Area, Outturn, and Consumption. 

The table given at page 116 for the normal area of Assam, devoted 
to sugar-cane cultivation, shows 25,000 acres, yielding 4.50,000 maunds of 
“coarse sugar.” This is accepted as exhibiting an outturn of 18 o maunds 
an acre, and the consumption was estimated to come to 570 seers (ii*4otb) 
per head of population. It is perhaps unnecessary to go into these points 
very fully, since Assam (though it possesses some very good qualities of 
cane) cannot be ranked among the provinces of India largely interested 
in sugar production. Indeed, it imports very extensively from Bengal, 
so that its local production is by no means able to meet the consump- 
tion. It may, however, be said that during the past three years the area 
shown in the annual volumes of Agricultural Statistics^ of British India 
has been under the estimated normal area, thus : — Area in 1887-88, 17,756 
acres ; in 1888-89, 19,293 acres, and in 1889-90, 19,309 acres. The distribu- 
tion of the acreage in the last-mentioned year was as follows Sibsagar 
7,283 acres, Kamrup 5,109, Nowgong 2,406, Darrang 2,263, Lakhimpur 
2,210, and Goalpara 38 acres. It will thus be observed that the areas in 
Cachar, Sylhet, the Naga Hills, Khasia, and Jaintia Hills, and in the Garo 
Hills have not been provided for, so that it is likely the normal area is not 
a high average. 

The following account of the cultivation of cane and expression of the 
juice was written by the late Dr. E, Stack, while Director of Agriculture 
in Assam. It is, perhaps, as well to explain, however, that one or two para- 
graphs of Dr. Stack’s article have been slightly altered to suit the arrange- 
ment followed in this paper. His remarks, for example, on the varieties of 
cane grown in Assam and Cachar have been carried to the chapter devoted 
to that purpose {pp, 62^64) 

A.— Brahmi^putra Valley. 

^^SoiL AND Manuring.— A light loamy soil, with a light admixture of sand, 
is the most suitable for sugar-cane. The Assamese name for this kind of soil, mobulia, 
denotes at once the waxy consistence of the loam (mo meaning wax) and the addition 
of sand The land must be high lying {bdm^ and beyond the reach of inunda-r 

tions. Favourite spots are the edges of a marsh, or the banks of rivers, which in an 
alluvial country tend to raise themselves above the level of the plain. In Nowgong 
and Kamrup the sloping plain at the foot of the southern hills furnishes good sites for 
cane, especially in the neighbourhood of sti earns, and it is in such places that the 
Bengal cane of Kamrup is chiefly grown. Gravelly or sandy soils will not produce 
sugar-cane, while rich alluvial land gives a luxuriant crop, but with watery juice. The 
degree of manuring depends entirely upon the ryot’s means and inclination. Lands 
in the vicinity of stations are freely manured with cow-dung and crushed mustard seed, 
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both before and after planting; on the other hand, a field in the jungle often receives 
no manure except the ashes of the grass and weeds raked out of the soil and burnt. 
On the whole, cane lands are not nearly so well manured in Assam as in Upper India. 
In Goalpara it is said that the spot usually selected is the site of an old cattle shec^ 
but this can be true only of sugar-cane cultivation on bash or homestead land, which 
forms but a small portion of the whole. 

Rotation. — T he best cane is grown either on virgin soil or on old fallow ; but 
land from which a crop of mustard, pulse, or summer rice (dhu) has been taken is 
often preferred as being of less labonous tillage. The exhausting nature of the crop 
is expressed by the proverbial saying that dihia (a kind of plantain), haihia (rice seed- 
lings), and gdthia (the knotty crop, 2. e,, cane) destroy the productive powers of the 
soil. A second crop of cane, unless ratooned, is never grown in the year next follow- 
ing the first, and though two or three years* fallowing is considered sufficient in the 
vicinity of stations or large villages, where manure is abundant and cultivation more 
than ordinarily careful, lands in outlying parts are not considered to have refined 
their vigour till they have lain six or seven years under a wild growth of grass. Hence 
such lands are not, as a rule, retained by the cultivator, but are relinquished and re- 
taken at pleasui e, whereas the patches near his homestead are usually kept in his own 
hands, to prevent their usurpation by others. 

Tillage.— W aste or fallow land is broken up in October. A good deep hoeing 
is the best treatment, and if the field be kdihani (timber land) or murhdni 
land), that is to say, a foiest clearing now for the first time brought under cultivation, 
this method is the only one possible; but it is not absolutely necessary in the case of 
a field reclaimed from reed jungle, while fallow land {kiwdii) can usually be brought 
under the plough at once. Having thus been turned up, more or less thoroughly 
with the hoe or the plough, the land is then left till january or February, when the 
rj ot, having gathered his crop of winter nee, is at liberty to recommence operations ; 
at this time also previously cropped land (yaA^^t) is taken in hand, and ploughing, 
varied by harrowing, goes on with more or less diligence and frequency until the 
middle of April. The soil has now been thoroughly worked up, the weeds and giass 
raked out and burnt, and the clods which have escaped the harrow (moye) are broken 
with the mallet (dahmdrz). The duration and number of these operations vary 
greatly according to the ryot’s inducement or inclination towards careful tilllage. 
The popular estimate of twenty ploughings at least is rather ideal than actual ; but 
the ryot understands perfectly well that the value of his crop depends in a great 
measure upon the depth and thoroughness of tillage preparatory to planting. Then 
follows the partitioning of the field {khandod) into strips of eight to twelve feet in 
width (khand), separated by drains communicating with the ditch (kkdwai) which 
surrounds the field on the outside, and which is dug almost waist-deep. The field is 
now ready for planting as soon as the first showers fall. 

“Planting. — T he layers from which sugar-cane is propagated in the Assam 
Valley consist invariably of the topmost joints, and are hence called dg (tops) , they 
are sliced off pretty much at random, but are supposed to measure the length of the 
forearm with the fist closed, and usually comprise three or four joints. Dui ing the 
interval of two or three months, between cane-harvest and planting, the layers are 
kept in a cool and moist spot in the ryot’s homestead, placed in a half-upright posi- 
tion in ground which has been turned up by the hoe, covered with rice-straw or 
plantain leav^ to protect them from the sun, and watered occasionally if the weather 
be dry. When thus treated, they have already begun to throw out shoots (g azdh) 
before transplanting, but w'hen cane-harvest has been prolonged till late in the year, 
the interval between the cutting and the planting of the layers is very much abridged, 
and a regular nursery is dispensed with, the bundles of layers being simply kept in a 
heap under damp straw until they are wanted; this is called dhuliya or ‘dusty* 
planting. The day chosen for planting must be preceded by sufficient rain, and if 
drizzling rain lasts throughout the day, so much the better It is seldom that the date 
fixed upon is later than the middle of May, though exceptional circumstances may 
it to be postponed hll the end of that month, or even the beginning of June, 
The layers are placed at distances of about two feet from each other, in trenches three 
feet apart, which run at right angles to the drains {hhand) dividing the field, and aie 
thus cut up into lengths of eight to twelve feet. Thus calculated, the number of 
layers required to plant one bigha (120 feet x 120) would be 2,400. A carefully pre- 
par^ estimate from the Nowgong district shows the number as 2,000 to 3,000. It is 
less in gO(ra land than in poor soil where losses from failure to germinate have to be 
which layers are sold is liable, like everything else connected 
the cultivation of sugar-cane in Assam, to great variations from year to year. 
1 he present selling price m the Darrang district is 400 to 500 the rupee, but it was 
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600 the rupee a few years ago. After the layers have been a little soil, 

mixed with cow-dung, is lightly scattered over them, and they are left to themselves 
for ten days or a fortnight, until they have struck root. 

‘‘Weeding, hoeing, and earthing- dp.— The field is then weeded, and 
the soil around the young shoots lightly stirred with the spade (kkanti) or hoe 
{kuddh). The latter process is one of great importance, and ought to be repeated at 
short intervals on sunny days throughout May and part of June, the earth 
thoroughly stirred to the depth of six or eight inches, botn around the shoots and also 
between the lines of canes. Manure also may be applied on these occasions, and one 
or more weedmgs are usually given. Later on, the earth from the ridges be- 

tween the trenches {pdti or khdh) is heaped about the roots of the canes to strengthen 
their hold on the soil, and this process is repeated until the relative positions of trench 
and ridge are reversed, and the canes now stand on ridges with benches between. 
This goes on till the middle of August, at intervals varying according to the leisure and 
industry of the cultivator j but the popular estimate is that the cane should be hoed 
once a fortnight until Jeth (ending on the 15th of June), and that the weeding and 
earthing-up should take place subsequently, at least once a month. Sunny days are 
always chosen, and in the eai her stages the prevalence of sunny wither is especially 
desiied, as the earth about the young shoots cannot be stirred while it is wet without 
injurious effects. 

“ Irrigation. — A prolonged break in the rains while the cane is yet young will 
occasionally compel the ryot to resort to irrigation to save his crop, but such cases are 
quite exceptional, and seem to be unknown in Upper Assam. 

Tyjng-UP.— Working in the cane-field is usually at a standstill for about a month 
from the middle of August. During this time the juice of the cane is sweetening, and 
the ryot is said to feel a supei stitious aveision from entering^ the field, lest the jackal 
should follow him. A final weeding^ and earthing-up are administered towards the end 
of September or the beginning of October, the canes being at the same time tied to- 
gether in clusters as they grow by means of the leaves stripped off the lower part of 
the stalks, and bamboo props are sometimes added by way of suppoit where the crop 
is exceotionallv tall and valuable. The number of canes springing from a single lay- 
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sandals of leather or the bai k of the betel-palm. It is a laborious process, and is often 
omitted. Indeed, the whole of the foregoing description must be taken as true only 
of the more careful style of cultivation practised in the immediate vicinity of villages, 
while in forest dealings or patches in the midst of reed jungle the cane is left pretty 
much to shift for itself. 

“ D ISEASES and enemies.— Nothing more has to be done now but to fence in 
the field securely with slips of bamboo intertwined, so as to form a continuous paling 
about three feet high, and strong enough to cost some trouble m pulling to pieces. 
Though of no avail against bears or wild elephants, this does save the ci op to some 
extent from wild pigs, and from a still more mischievous enemy, the jackal, who, 
nevertheless, often contuves to find his way in and eat a large space clear in the 
centie of the field. The lOots of the growing cane, especially if too freely manured, 
are liable to be attacked by white-ants {ui pok , and in uncovering ^ 

of this pest, injury is sometimes inflicted upon the plant. A rainy October, loUowed 
by a dry November and December, causes the top joints to wither and die. Apart 
from these calamities, however, sugar-cane in the Assam valley does not appear to be 
liable to any special disease. It does not suffer much from inundation, as the sites 
selected usually he beyond the reach of any ordinary flood; while drought is a con- 
tingency that hardly comes into the cultivator’s reckoning. _ ^ 

“Ratooning. — A small proportion of the annual cane crop is ratooned, 
grown from the roots of the last year’s cane, instead of being by layers. 

The stripped leaves of the previous crop are left lying on the field till April, when 
they are burnt, and a month later, when the young shoots begin to appear, a hoeing , 
maybe administered and some manure added. Such a ciop is called murhaf or 
stump cane; it receives little attention from the cultivator, ripens early, and yields j 
only about half as much coarse sugar as an equal area_of cane cultivated in the ordinary , 
way. A peculiarity of telzya cane, and one of its recommendations to the Assamese 
ryot, is that it can be ratooned twice, .... t t • 

“ Harvesting. — With the exception of Tnurha^ cane, which is cut early in 
January, cane-harvest does not begin until the winter rice has been reaped and store . 
The date is somewhat earlier in Goalpara and Kamrup than in .. 

generally it may be said that the festival of the MaghBzhu, or harvest-home of the 
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principal food-crop of the year corresponding in date more or less exactly to the 15th 
of January, is celebrated before the cultivator troubles himself with the labours of the 
cane-press. The operations of cutting, crushing, and boiling are carried on simul- 
taneously from this date until the end of March, or even the first few days of April. 
The canes are cut off close to the root by a single stroke of the Assamese dao or bill- 
hook, the tops are lopped off for layers, and the stalks, stripped of ^ their leaves, are 
bound m bundles (pala) weighing about half-a-maund, and carried to the mill. 
Where the crop \spura or good magt cane, a small proportion is usually reserved for 
eating in the raw state, and is worth one or two pie per stalk in the village markets, 
while in the station bazars a single stalk is cut up into several pieces, each of which 
is worth a pice. Thus estimate, the value of a field of sugarcane depends on the 
number of stalks j and these vary greatly, according to the cultivator’s ability to plant 
the field properly and to protect the growing crop. If we assume an average of one 
cane to every two square feet, the value of the canes on one rood of land, if sold for 
eating raw, would be about R50; but this is quite an imaginary case. The great 
bulk of the cane grown in the Assam Valley is destined for the mill. ^ Unless of extra- 
ordinary length, the canes are not divided before crushing (in Goalpira, however, 
they are said to be cut up into lengths of 2^ feet), but are passed through entire ; the 
aveiage length of tehya cane, stripped and topped, is less than four feet, of wwgz 
nearly five feet, and of Bengal pura about six feet. The cultivator is well aware of 
the importance of protecting the juice, while in the cane, from exposure to the air, 
and, therefore, he crushes his cane undivided, and only cuts it by parcels as he wants 
it for the mill, which is always set up in the immediate vicinity of the cane-field. 

"The Sugar-mill.— This instrument (called kherkha in Goalpara, and hdl in 
Upper Assam) is a rude but tolerably effective machine, and a quicker and less 
dangerous worker than the heavy beam-and-pestle arrangement of Upper India.* It 
consists of two vertical rollers {bhim) placed in luxta-position, with their lower ends 
resting in a flat trough {pkordl) scooped in solid and heavy block of wood {ioljoli) 
resting on the ground, while their upper ends pass through a rectangular space cut in 
horizontal beam above {borjoli) supported by uprights Xhol khuta) let through the 
lower block into the ground. The rollers are held in their places by vertical clamps 
{gkard,)i which grip them at the upper and lower ends, and are driven home by 
wedges (feAi^). The* portions of the rollers which project above the upper beam {borjolt) 
are grooved so as to work into each other on the principle of an endless screw. The 
driving power is a horizontal beam {Jtatari), applied to the head of the taller or 
' male * roller (yndta bhim)^ upon which the shorter or ‘ female ’ roller {maiki 
hkim) revolves in the contrary direction. The ‘ male * roller is usually, if not invari- 
ably, that on the right hand as one faces the mill, and the direction of progress is 
from left to right, that is to say, the men at work walk round with the left shoulder 
inwards. Buffaloes are seldom yoked to an Assamese sugar-mill, and bullocks never. 
The whole machine is made entirely of wood, without a nail or a piece of iron in its 
composition, and its value varies according to the kind of wood used. A mill can be 
built of taraannd-wood for eight rupees but in jam wood (Eugenia Jambolana) 
it will cost twelve, and if nakor (Mesua ferrea) is used, as much as fifteen rupees. 

"Crushing. — All being ready for crushing, the first thing the cultivator 
does is to bind two of the finest cane-stalks along the beam of the mill, as an offering 
to Viswakarama, the god of artificers. The canes are then passed through the mill 
in batches {and or kand'\ of six or eight at a time, the juice falling into the trough, 
and thence through a hole on to a sloping wooden tray, which transmits it by a lip of 
plantain-leaf to the earthen vessel placed to receive it in*a pit dug below. In some 
places the tray {rasdhara) is drcularin shape, with a raised wooden edge and a funnel- 
shaped escapement for the juice, but usually a simple slab of wood, slightly concave, is 
considered sufficient. The working of the mill is accompanied by a loud and strident, 
noise, which is welcomed by the ryots as a sign that the rollers are biting well, and is, 
moreover, a cheerful and useful accompaniment while the work is carried on by night, 
as is the practice towards the end of the season, when the heat of the day would be 
injuriou^s alike to the men and the cane-juice. Each handful of canes is passed 
through t .e mill three or four times, until they begin to yield mere foam, when they 
are thrown aside, and a fresh batch takes their place. Mugi andi pura canes squirt 


^ Messrs. Thomson & Myfne claim for their Bihia mill the power of crush- 
ing thrice as much cane in a given time as can be done by the common kolhu of Behar 
or of the North-Western Provinces. Their calculations (which are supported by inde- 
pendent experimental evidence) make the average outturn of the kolhu about loolb 
per hour. The Assamese mill works at least half as rapidly again. 
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out their juice plentifully on the first compression, and g^ive less afterwards, while 
the harder and tougher teliya passes through almost dry, and only begins to yield 
juice to the second squeeze. At the third and fourth crushings, the flattened canes are 
usually twisted into a rope, so as to present a bulkier body for compression. A boy 
sitting in fiont of the mill draws them out as they pass through the rollers, and hands 
them back to the man who sits behind and feeds the mill. Four or five men drive 
the machine, resting their hands on the beam, and pushing against it with the chest 
and shoulders. The force required to put the mill in motion was ascertained in one 
experiment made by Mr. R. T. Greer, sub-divisional officer of Golaghat, to be 5 
to 6fli without cane, and 40B5 with mugi cane between the rollers, but 6ofi5 with 
tehya. The rate of pi ogress in crusing is about two maunds (i6sfb) per hour, A 
good deal of trash and impurity — earth from the imperfectly-cleaned canes, fragments 
of the stalk, dust carried by the wind, etc., — enters the earthen pot along with the 
juice ; in tact, after a couple of hours’ work, mud can be plentifully scraped off the 
plantain-leaf lip of the tray, but the ryots seldom trouble themselves to clean it. 
When the pot is full, it is hanged for another. As the work proceeds, the wedges 
holding the clamps have usually to be driven home from time to time, to counteract 
the tendency of the rollers to work asunder. 

Boiling.— The juice is thrown into a boat {ndord) scooped out of a log. This 
stands at the edge of the boilmg-house, a few yards removed from the mill, and some- 
times contains leaves of the wild fig tree {dimaru), which are supposed to be useful 
in keeping the juice sweet. When some twelve or fifteen gallons have been collected, 
the boiling begins. The whole apparatus for this purpose is worth about two rupees* 
and consists ot four earthen cauldrons {thdh)t two ladles {Idokhola) made of half-a- 
gourd attached to the end of a stick, one of which is usually perforated like a cullen- 
der, and a sieve or strainer {jdki or chdlam) of plaited cane with a long handle. The 
furnace is excavated in the ground, and has four circular openings to receive the 
cauldrons ; the first of these is set some three feet back from the furnace mouth, the 
second about as far behind the former, while the last two, which are placed side by 
side at much the same distance in the rear, lie almost beyond the reach of the fire, 
and are used merely as feeders m which the juice is heated before being transferr ed to 
the first or second cauldron for boiling. The cauldrons are invariably made of potter's 
clay, and in shape are almost exact hemispheres, with a diameter of eighteen to 
twenty-one inches; the first two, being somewhat larger and of superior quality, 
usually cost as much as seven or eight annas each, and must be procured froni certain 
potteries where the clay is exceptionally good : Kokilamukh, for instance, enjoys this 
reputation in Upper Assam. The two feeders can be purchased for about four ^nas 
a piece. Before placing the cauldrons on the fire, their bottoms are smeared with clay 
tempered with cane juice, while a charm* is repeated to keep them sound and whole ; 
in this way they can be made to last for one or two seasons, and though conimonly 
cracked in all dii ections, the ryot continues to use them until the bottom falls out, 
when the fire is withdrawn and the spilt juice carefully scooped up from the floor of the 
furnace and strained through a cloth into the new cauldron, which is always held in 
reserve on such occasions, the whole apparatus being, at the same time, protected 
against the recurrence of such a malicious mischance by the sprinkling of water, over 
which charms have been muttered against the evil eye. , , , , 

I he fuel consists of reeds (khdgari or supplemented by the crushed cane- 
stalks {jahan) as the boiling proceeds. A man or boy feeds the^ ^ 
mind the cauldrons, skimming the feeders with the sieve, and lifting me juice in the 
boilers with the ladle so as to prevent it from boiling ovei , while they replenish the 
second cauldron from the feeders, and thence transfer the heated juice to the first 
cauldron immediately over the fire. This latter operation is usually performed the 
man who is entrusted with the duty of determining the exact point at which the juice 
has been boiled enough : he is always an experienced person, and must be fed well 
and treated with deference. Lime-water is said to be occasionally administered as 
the boiling goes on, but this is mentioned in the district of Nowgong alone, and is 
probably quite an exceptional precaution. In the latter stages of the boiling, care is 
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* A charm commonly usscd in the Nowgong district runs in this way: S4t 

patalor mati, Anat kumire ^nile kati ; Khochi guh dilo chakat, Charu hoi Brahmar 
pILkot. Hari Har dak. Phuta, phata, khola, khdpori, ball jala, sahar kona, jora 
tli^k 

That is to say, Anat the potter cut and brought the earth of the seven worlds, 
kneaded and wet it, and put it on the wheel; it became a cauldron under Brahma s 
turning. Call on Hari (Vishnu) and Har (Siva). Breakage and cleavage, chip and 
potsherd, sand-leak and crevice, be joined and whole.” 
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taken by frequent interchanges of juice to keep the two boiling-cauldrons as nearly as 
possible at the same temperature. These stages are three in number, and are 
vulgarly known by the names of o~phuha, Sabort-phidza, and temi-muUa implying 
that the ebullient masses of liquor in the first stage are as large as the fruit of the O 
tree (Dillenia indica) that is, about three inches in diameter : in the second stage 
they are more frequent, and shrink to the size of the flower of the bahori (an edible 
species of the ComposittB) in size about equal to the mangold; while in the final stage 
they present a hollow in the centre, and are thus compared to the little box {temi)\n 
which the Assamese peasant carries his stock of lime for consumption with betelnut. 
On the appearance of this last sign, the boiling cauldrons are rapidly emptied with 
the ladle, and replenished again from the feeders without delay, while the fire, which 
had been slackened at the o-phuha stage, is again quickened by feeding it first with 
two reeds dipped in the fresh molasses, as an offering to the god Agni. The dura- 
tion of operations depends of course upon the quantity of juice, but the ryot always 
reckons upon converting his pal of cane into sugar in a single day or night, that is, 
with eight to twelve hours’ work. Reduced to an average rate, this means that about 
thirty gallons of juice can be boiled in five or six hours. When the last instalment 
of juice has been disposed of, the boiling cauldrons are rapidly rinsed with a little 
warm juice and lifted off the fire. 

“ Beating and cooling.— The liquid stuff ladled out of the cauldrons is re- 
ceived in a wooden vessel {gkolani) about six feet long, made and shaped m the same 
manner as the ordinary Assamese dug-out, but with one end cut square ; where it is 
stirred with a Y-shaped instrument consisting of a triangle of bent bamboo fastened 
to the end of a stick {hdtbdri ox ghStanimdri). As the stirring continues, the liquid 
loses its dark brown colour, and assumes the hue and consistency of yellow mud. 
The process lasts half an hour. The gwr, or compost, is then removed from the 
gholani with the hand or a broad slip of bamboo, and put into earthen pots. This 
concludes the proceedings. The manufacture of refined sugar is an art which has 
yet to be introduced into the valley of the Brahmaputra. 

**Rate of progress in manufacture.— The word is used to denote 
the quanbty of cane which is crushed and converted into sugar at a single spell of 
work, whether by day or by night. The quantity of cane in a pdl depends a good 
deal upon whether the cultivator is or is not working against time. It usually con- 
sists of twenty bundles, which may be roughly assumed to weigh lo maunds, or 
about 800ft, but twice as much can be disposed of towards the end of the season, 
w'henwork begins after the evening meal (9 or iop.m.) and continues without in- 
termission through the night and into the forenoon of the following day. The 
quantity of cane got through on such occasions is commonly reckoned as the produce 
of one cotiah (one-fifth of a highd, or 320 square yards). When working by day, 
the cane is cut and brought to the^ mill as it is wanted, but for night work it must be 
cut and “tacked before dark. Boiling begins when half the cane has been crushed, 
and goes on for several hours after ail other operations have been concluded. The 
usual custom is to boil the juice yielded by one pdl of cane in two instalments, as 
nearly equal as can be guessed, neither of which, however, needfully test the capa- 
city of the boiling apparatus which is capable of dealing with twenty gallons at 
once, if the ryot bas so much to put into it. The relation between the weight and 
the volume of the juice has been determined by a senes of experiments to be 
about iife^ avoirdupois to a gallon: as compared with water, the weight, volume 
for volume, at a temperature of 75° F., was found in one experiment to be as 74 
to 67. 

‘' Economical aspect op the industry. — it will probably have been 
perceived fiom the foregoing description that the manufacture of sugar in the Assam 
Valley is a purely domestic industry. The ryot has no relations whatever with any 
manufacturer or money-lender. He grows his cane entirely on his own account, and 
converts it into sugar by the help of his neighbours, who work for him on the under- 
standing that he will work for them when their tuin comes. This system of mutual 
assistance relives the ryot of a good deal of labour, and of almost all expense; 
nevertheless, the cultivation of sugar-cane is regarded as a most laboiious under- 
taking, to be attempted only, as the proverb, by him who hath six sons and twelve 
grandsons. 

“The area planted by a single family rarely exceeds half a bighd (800 square 
yards) and is often much less ; and whenever a large field of cane is met with, it 
will be found to consist of several such plots belonging to different families, who have 


* The Saidapet experiments give an average of pfft per gallon. 
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cultivated the whole, as they will crush and manufacture its produce, by their united 
labour applied fo each plot in turn. 

"Estimate of the cost of cultivatioist. — In reference to an in- 
dustry conducted on such conditions as these, the term ‘ cost of production ’ is apt 
to be misleading ; and, in fact, on making the calculation at the ordinary rates of 
hired labour, the expenditure may easily prove to be greater than the value of the 
article obtained. It is difficult to form an estimate of the cost of cultivation and 
manufacture that can be relied on with any degree of confidence, but the following 
statement, compiled from returns furnished by district officers, may be regarded as 
not very far from the truth 

Cost of cultivating^ crushing ^ etc.^ the cane on half a highi of land, { 8 oo square 

yards).. 

Cultivation, 

Hoeing in October 

Ploughing and harrowing (eight times) 

Draining and drilling 
Price of 1,200 cane-tops , 

Planting .... 

Weeding (twice) • 

Hoeing and earthing-up (four times) 

Fencing .... 

Watching .... 

Revenue of land 


TOTAL 


Manufacture 


Cutting (wages of ten men) 
Crushing (wages) • , 

(hire of mill) , 
Boiling (wages) 

„ (fuel) . 

99 (one-half value of vessels) 



s 

a . 


0 

8 


3 

0 


0 

12 


2 

8 


0 

4 


0 

8 


I 

0 


I 

0 


2 

0 


0 

4 

. 

II 

12 


2 

8 

• 

3 

0 

• 

0 

8 

. 

3 

0 

. 

2 

4 

• 

0 

12 

• 

12 

0 

• 

23 

13 


Grand Total 


" Weight OP JUICE and compost per given weight of cane. — 
The quantity of sugar manufactured from a given weight of cane by the rude pro- 
cesses known to the Assamese ryot is considerably less than the cultivator obtains in 
other parts of India, and will not bear comparison at all with the produce of a West 
Indian factory. A large number of experiments have been made by various officers 
with a view to ascertain the actual proportions in weight, of the juice and the com- 
post obtained from a given weight of cane. Where made by European or educated 
native officers, these experiments may generally be regarded as accurate, or as liable 
to error chiefly on account of the occasional reluctance of the ryots to assist heartily 
in operations, which they secretly regarded as the preliminaries of new taxation. A 
series of experiments, in a rougher fashion and on a larger scale, have been conducted 
by subordinate revenue officers (mauzadars). Here the recorded weights represent 
the results arrived at by multiplying the average weight of a few bundles of cane, or 
vessels full of juice or compost, by the number of bundles crushed, and the number 
of vessels filled. Covenng, however, comparatively so large an area, these experi- 
ments may be regarded as^ giving general results that are fairly trustworthy, especi- 
ally when we consider their i emai kable correspondence with the results obtained by 
superior officeis. The two classes of experiments have been tabulated separately 
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and in detail, at the end of this Note. Collating: them by districts, we find results 
as follow . — 

Experiments by District Officers. 


District. 

Number 
of ex pen 
ments. 

Weight 
- of cane 
crushed. 

Weight 
of juice. 

Weight 
of gdr. 

Per 100 

ft juice. 

ft cane. 

ft £’ur. 



ft 

ft 

ft 

Goalpara 

5 

10,613 

4,959 

707 

467 

6*6 

Kamrup . 

7 

7,671 

3,268 

569 

42*6 

7*4 

Darrang 

6 

13567 

5,722 

1,115 

42*2 

8*2 

Sibsagar 

. 11 

7,2 iS 

2,781 

367 

387 

5*1 

Lakhimpur , 

. 3 

2,837 

1,205 

223 

42*5 

7*8 

General results 

32 

41,906 

17,935 

2,981 

42*8 

7*1 


Experiments by Mauzaddrs, 



Kamrup 

3 

3*624 

1,420 

232 

39*2 

6*4 

Darrang 

9 

lS,20I 

8,137 

1,442 

44*7 

7*9 

Nowgong . 

2 

2,592 

1,326 

234 

‘51 

8*8 

Sibsagar 

15 

53,^34 

26,483 

3,731 

*50 

*7 

Lakhimpur . 

1 

1,028 

411 

82 

*40 

•8 

General . 

30 

78,479 

37,777 

5,721 

48*1 

7*3 


‘^We may reasonably conclude from these figures that the ordinary cane-crop of 
the Assam Valley cannot be counted on to yield more than 43 per cent, of its weight 
in juice, and 7 per cent, of its weight in coarse sugar. For an average struck upon 
all kinds of cane cultivated under all circumstances, even these figures are probably 
too high. Much better results may be obtained where special care has been bestowed 
upon the crop ; the list of experiments by district ofiBcers shows that in several in- 
stances 50 and even 60 per cent, of juice, and 10 to 13 per cent, of gur, has been got 
from a given weight of ‘cane ; but these are exceptional cases, and do not represent 
the sugar-yielding capabilities of the common cane of the country. 

“ Weight of cane on a given area of land.— The weight of cane 
g^rown on a given area of land varies much more than the proportion between a given 
weight of cane and the weight of juice or f^ur obtainable from it. The species of the 
cane makes a considerable difference ; pura^ for instance, is a much heavier crop than 
teh. Speaking generally, a well-cultivated field will yield to the mill about one 
pound of cane to every square foot, while a field carelessly cultivated or insufficiently 
planted, or exposed to the depredations of animals, will hardly give one pound to 
every three square feet of its area : thus the limits vary from six to nineteen tons per 
acre; while an arithmetical mean, which is probably somewhat in excess of the 
actual average, may be deduced from the following statement, compiled out of the 
details given in the appendices ; — 

Experiments by District Officers {24 in number). 


District. 

Godlpira . 

Kamrup 

Darrang 

Sibsdgar 

Lakhimpur • 

Area cut 
(square feet). 

. . 10,890 

• • 14,537 

. . 18,576 

. . 12,876 

3,J8o 

Weight of 
cane ft. 
8,722 
6,067 

13,567 

7,218 

1,769 

ft per acre. 

34,888 

18,180 

31,814 

22,419 

22,695 

General result , 

. • 60,059 

37,343 

27,083 

Experiments by Mauzaddrs {30 \ 

in number). 


District. 

Kamrup . . 

Darrang 

Nowgong . 

Sibsagar , , 

Lakhimpur . . 

Area cut 
(square feet). 

• . 10,332 

. . 29,916 

. . 4,284 

• • 79,920 

• • 1,440 

Weight of 
cane ft 
4,396 
18,201 

2,592 

53,703 

1,028 

ft per area. 

18,417 

26,500 

26,356 

29,270 

31,097 

General result • 

. . 125,892 

79,920 

27,429 
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‘‘Average outturn. —These figures, though without any pretension to absolute 
accuracy, may be accepted as representing the results of measurements and weigh- 
ments made with as much care as would be taken in a wholesale commercial transac- 
tion. In using them for the purpose of educing general averages, it is necessary to 
remember that the most promising plots stand the best chance of being selected for 
experiment, that fields in the jungle must be rated far below those in the vicinity of 
villages, and that while the great maiority of the experiments were made with mugi 
cane, it is the less productive tehya which the district reports would lead us to regard as 
the predominant species. Bearing these facts in mind, we may perhaps conclude that 
the average Assamese cane-held bears lo to ii tons per acre;* and such a weight of 
cane will yield about 1,400ft) of gur. Compared with other parts of India, these 
results are poor. In the North-Western Provinces the average yield per acre, irrigated 
and unirngated, taking all the districts together, is estimated at 2,3oott) of gurA and 
the gur of Upper India is better dried and more durable than that of Assam, Part of 
this superiority in yield of sugar is due to the greater quantity of juice expressed,for cane 
in the North-Western Provinces gives one-half of its weight in juice. If we look to 
Madras, it appears that the common country mill of the Bellary district, built on much 
the same principle as the Assam mill, but costing R72 for the rollers alone, can extract 
66tt) of juice out of loott) of cane, and this will yield I2fii of sugar,! or double as much as 
could be got from the same weight of cane in the Assam valley. The fault lies less in 
the Assamese mill than in the cane ; for the Bihia mill extracts 67 per cent, of juice 
from Madras cane, while the best experiment with it in the Assam valley has not given 
more than 56 per cent. In Behar the average produce of gur per acre is estimated 
at the very high figure of 40 maunds, or 3,30olb; in Lower Bengal (the Rajshahye 
and^ Burdwan districts) at 2,500 to i, Sooth; § lastly in the Beelin cane tract in 
British Burma, the outturn of an acre well cultivated is estimated at 3,5oofi> of gur.^ 
“ Value of Outturn. — We are now able to complete our calculation of the 
ryot’s profits on sugar-cane. The cost of growing and converting into coarse si^ar 
the cane on half a hlghd of land (800 square yards) was estimated at ^23-1 2 , The 
produce will be some 4,000ft) of cane, which may be expected to yield about 240th 
of the compost called gwr. The ryot will iJrobably keep the greater part of this for 
domestic consumption ; but on the supposition that he disposes of the whole of it by 
retail sale in the petty markets, it will fetch about 2| annas per seer, or some R19 
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* Note.— I t is hardly necessary to repeat that a single field of one acre probably 
does not exist in the valley of the Brahmaputra. 

Soine additional statistics may here be quoted. Five experiments made last year 
in Sibsagar, on an area of 1*13 acres altogether, gave an average outturn of i,5x7ih 
of gur per acre. The average assumed in the text is perhaps corroborated in some 
degree by the rough estimates of the ryots. In the southern part of the Kdmrup 
district 20 to 25 kalsis are estimated as a fair outturn for a highd of land. The kalsi 
contains about 2otb otgur, so that the outturn of gur per acre would be 1,200 to 1,500ft). 
Another estimate is 6 kalsis per cottah, or i,8ooft per acre, as the produce of a good 
field. In some villages where cane-crushing was going on I measured up the area of 
cane cut for a single pdl, and weighed the gur obtained, with results as follows : — 


Size of Fields. 
Conf. wiih 


251 


Square feet. 


3,375 

3,033 

3,177 


7,200 

972 

1,746 


fb g dr. ft per acre. 

62 796 

52 776 

56 759 

131 807 

47 2,100 

74 1,850 


These very poor results obtained by ryots when working by themselves show that 
the estimate m the text is not too low. 

t Field and Garden Crops of the N oxih'-Wesiern Provinces and Oudh, Roorkee 


t Saidapet Experimental Farm Report for 1881-82. 

§ These figures are taken from papers published by Messrs. Thomson & 
Myine. 

11 Quoted from a Note by Mr. D. M. Smeaton, Director of Agriculture, dated 
the gth October i882,~These figures, however, seem small in comparison with some 
statistics of cane cultivation in Australia. I find it stated in the Brisbane Courier 
that the outturn per acre on one Queensland plantation is estimated at 37 to 40 tons of 
cane, and one ton of cane gives 150 gallons (about 1,500ft) of juice. 
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altog-ether, thus failing to cover the cost of cultivation and manufacture.* The mode 
of sale IS in small earthen pots containing about 2ft each, and worth from two to 
three annas, or even as much as six annas in a dear year; or else in large earthen 
vessels {kalsi or kalah) holding some 20ft, and priced according to their weight ; or 
he may sell by the maund, at the rate of R4 to R5. The conditions of production, 
however, are such that nothing like a fixed proportion exists between supply and 
demand. The market gets only the overplus from domestic needs, and the price rises 
and falls from year to year according as this happens to be little or much. In 1 879-80, 
in the Nowgong district, a ieklty or small earthen jar, containing about two seers of 
guTf sold for 8 "to 10 annas, or at the rate of about Rio per maund,* the present year, 
on the other hand, is one of abundance, and was selling in Apiil at Ra^ per 
maund in Kamrdp and Darrang, while the pnce throughout last^ year in the vicinity 
of Dibrugarh ranged from R8 to Rg per maund. Assamese gur is never sold in the 
large balls or masses of hard compost which are so familiar in the bazars of Upper 
India. In the wintei it barely attains a solid consistency, and shows a slight tendency 
to granular crystallisation, but as the weather grows hotter it liquifies, and if not 
speedily consumed often becomes sour and useless. 

“ Area and Outturn. — Taking the total area under sugar-cane in the Assam 
valley (m 1SS2) to be 16,000 acres in round numbers, the average outturn as i,40ofli of 
gur per acre, and the price as R4-S per maund of 82f ft, the whole weight of sugar 
produced would have been 10,000 tons, valued at Ri2,25,ooo. 

Consumption. — The whole of this is locally consumed, no portion being 
exported either to Bengal or to the fromtier tribes. It is not, in fact, sufficient by 
itself for the wants of the country. The import from Bengal during the last thi ee 


>ears has been as follows:— 

T880-81, 1881-82 18S2-83. 

Maunds, Maunds Maunds. 

Refined 13,217 11,564 io,974 

Unrefined • . . . 39>473 28,849 34 , 9^0 


Total , 52,690 40,413 45,954 


“Refined sugar is consumed almost exclusively by Europeans, well-to-do Bengalees, 
and Marwari traders, or is used at festivals in the great Skattras, If unrefined sugar 
alone be taken into consideration, we find that the average annual import during the 
last three years has been 2,833426ft, and the local production of sugar being 10,000 
tons, the sum of these two quantities, when divided by the population of the Assam 
valley (2,225,271), gives a yearly consumption of lift per head. f This calculation 
tends to show that the average outturn of sugar per acre has not been underestimat- 
ed. In the Punjab and the North-Western Provinces the estimate of the consump- 
tion of sugar made for the Famine Commission in 1879 was 30ft per head of the 
population, and when we remember how largely the Brahmaputra valley is peopled 
by races (Mech, Kachari, Mikir, Lalung", etc.) to whom the use of sugar is unfamiliar, 
besides the utter absence of large cities with their wealthy classes, it is difficult to 
believe that the average consumption in this part of Assam can exceed one-third of 
the figure estimated in Upper India. 

“ Improvements. — The first condition necesss^ to any improvement of the 
cultivation of su^r-cane in the Brahmaputra valley is a wider market. There is no 
pr«ent demand beyond domestic wants, if we except two small ventures m the 
SibsagarandLakhimpurDistncts, which prove, in their limited way, that the produce- 
tion of sugar-cane can be stimulated without difficulty. There are two distilleries 
established by enterprising Europeans near Golaghat and Dibrugarh, where the gur 
of the country is converted into rum for consumption by tea-garden coolies. Situated 
in the centre of thickly-peooled tracts these factories have stimulated the production 
of sugar-cane considerably within the limited area on which they draw for their 
supplies. The Dibrugarh factory uses Bengal gur largely, while that of (Solaghat 
depends entirely on local production. When the latter was first started in 1879, the 


* In confirmation of this estimate, which I believe rather underrates the loss which 
would follow cultivation by hired labour, I may mention that a European engaged in 
farming near Bishwanath in the Darrang district showed me a crop ol pura cane which 
had already cost him so much that he doubted whether it would be worth his 
while to cut and crush it. It will be observed, moreover, that one of the ryots quoted 
in the note above got only 131* of gur from his half highd of cane. 

f This will be seen to be the consumption according to more recent estimates. 
— Ed., Diet. Econ. Prod, " 
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proprietor found some difficulty in procuring at all, but now he draws upon the 
cane crops within a radius ot five miles, and cultivation m the neighboui hood has 
increased about 28 per cent. But neither the one concern nor the other is on a suffici- 
ently laige scale to affect seriously the general cultivation of cane, or to test the 
remunerativeness of such an enterprise if conducted with a larger capital. 

It has already been stated that refined sugar is nowhere manufactured in the 
Assam valley Even in the manufacture of gur, however, no one who has witnessed 
the rude processes employed by the ryot can doubt that a very great room remains for 
improvement. Reasons have already been given for believing that the country mill 
works more rapidly than the holhu of Upper India, and perhaps it may, therefore, be 
somew'hat less effective as a crusher; but, on the whole, it seems probable that the 
smaller proportion of juice obtained in these parts (42 per cent, against 50) must be 
attributed mainly to the inferiority of the cane. Recent experiments, however, 
with Mr. Cantwell’s modified form of the Bihia mill show that Assamese cane can 
be made to yield as much as 56 per cent, of its weight in juice. It is in the boiling 
that the greatest loss occurs, looft of cane yielding only 5 or 6fl>. in gur, against 
15 to iSa in the North-Western Provinces and i2fli in Madras. This difference, 
while, probably, arising in part from the poorer quality of the j’uice, is also due in ' 
great measure to carelessness in manufacture. In the vast majority of cases, no 
preventives of acidification are used in any stage of the process, and the boiling is 
often conducted by guess-work. 

‘‘The valley of the Brahmaputra is a country of peasant proprietors, in comfort- 
able circumstances indeed, but without intelligence, enterprise, or capital, and any 
improvement, whether by the introduction of better kinds of cane or of a better mill 
or by greater care in the manufacture of sugar, must be looked for from without. * 

“ Land fitted for sugar-cane can be leased from Government at the yearly rent of 
8 annas a bigha, orRi-ii per acre (including ass^sment to local rate), and there 
IS the widest possible choice of sites. It is, however, more than doubtful whether 
cane-gi owing by hired labour could be made to pay : on the other hand, the central 
factory system, which has proved so successful in the West Indies and in Australia 
can scarcely be introduced in the present defective state ot communications and 
means of transport in the Assam valley. Where the commonest vehicle for loads is a 
bamboo carried on men’s shoulders, there is obviously some difficulty in transporting- 
the produce of an acre of sugar-cane to a mill situated at a greater distance than a few 
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B. — The Surma Valley. 

Processes of manufacture. — The processes of manufacture are practically 
the same as those which have been described at such length as prevailing in the valley 
of the Brahmaputra. The mill, here called kamrangi or g ham, is sometimes driven 
by bullocks, and the Cachar ryot is said to cut his cane-stalks into pieces twenty 
inches long before crushing ; in this district also iron cauldrons {karhot) are occasion- 
ally employed. In some parts of Sylhet the cultivator boils the juice imperfectly 
and sells the liquid product (or so much of it as he does not want) to men of the 
Lo'wazjf caste, who boil it down into solid compost {bdndha gur). The liquid or Idh 
gur IS worth about R2, and the hardened compost some R4 to R5 per maund. Refined 
sugar is never made. 

“Relations of cultivator with money-lender.— T he cultivator of 

sugar-cane in the Surma valley is independent of the money-lender, unless he is be- 
ginning for the first time, and has not ready money to buy cane cuttings. In that 
case he takes an advance, repayable with interest when the crop is harvested. The 
rate^ at which cane-tops sell in Cachar is stated as 200 the rupee, but this seems ex- 
ceptionally high. In Sylhet, again, the ryot is said to borrow money to buy oil-cake 
{khotl) for manure. 

Area under sugar-cane.— There is no system of village records in the Surma 
valley, and the estimates of the area under sugar-cane must, therefore, be regarded as 
conjectural. The method employed in Cachar was to require returns, through the 
officers in charge of police-stations, from the village policemen of their circles ; these 
latter furnished lists of the sugar-cane fields witlun their beat, giving the length and 
breadth of each in “reeds” of 24 feet, and the station officers worked out the circle 
areas and sent them into head-quarters. This gave a total of 786 acres, but it was 
believed that their apprehensions of new taxation had induced the people to under- 
state the facts, and on a comparison with the results obtained by actually measuring 
up the area under cane in three mauzas of each tahsil, the total extent of sugar-cane 
cultivation in the district has been estimated at 900 acres. For Sylhet no estimate 
that can be relied on with any degree of confidence is forthcoming, but the area under 
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sugar-cane in this district has for some years past been shown in the annual adminis- 
tration reports as S,ooo acres. , . c i • i.* j i. 

The average consumption of sugar per head or population is estimated at 4 
chitaks a month in Cachar, i e., 6ft a year, but this seems low. Certainly Sylhet, 
with its large Muhammadan population, should not consume less gur per head than 
the Assam valley. Assuming, therefore, an average of 10ft, and dealing with coarse 
sugar only, we can make the following calculation . — 

Population of Sylhet and Cachar ..... 2,282,867 
One yearns consumption of sugar ..... 22,828,670 ft 
Deduct net imports of 18S2-83 8,338,341 „ 

Remains to be provided by the produce of (say) 9,000 acres 14 ^ 49 ^^ 329 
Thus the average produce per acre ought to be . • 1,600 „ 

'^Whether sugar-cane is really^ more productive in the Surma valley than in Assam 
Proper, we have no means of judging with certainty. There is, however, nothing 
improbable in the supposition, considenng the density of the population in parts of 
Sylhet, and the known fact that an acre of land yields more rice m Sylhet or Cachar 
than in the Assam valley districts The custom of borrowing money to buy manure 
in Sylhet, if it prevails extensively, seems also to point to a more careful style of 
cultivation. ... 

The value of the sugar produced in 1882-83, as thus estimated in quantity, and 
taking the price at R4-8 the maund, would appear to be about eight lakhs of rupees ; 
at the same rate, the sugar-cane crop is worth 80 rupees the acre ; a sufficiently pro- 
bable valuation, though evolved from data extensively coloured by conjecture. 
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Note on Sugar of Shakj ahanpur ; Note on Sugar Cultivation tn 
iV.-PT. P. by Mr, D arr ah ; Report on Benares Su^ar, in Proceeding 
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Prot„ 17 ; VII.,Proc., 38 - 39 * 78 , 117, 127 / VllL,Proc,, 408, 427 ;Journ., 
/., 130, 255, SeL, 402-41 1; II., Set., 363 - 36 $; VII., 1-7, 230; XIII., Sel., 
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Shahj ahanpur, 46-49, 128-130 ; Moradabad Dist. 43, 45,121, 127-128; 
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Area, Outturn, and Consumption in the North-West Provinces and Oudh. 

One of the most instructive and, at the same time, the earliest paper which 
treats of the sugar-cane of, at least, a very important part of these provinces 
(the Benares Division), is that to which frequent mention has already been 
made, a detailed article published by the Honourable the East India 
Company in 1793. The division then embraced the Sirkars of Benares, 
Chunar, Ghazfpdr, Jaunpur, and Terhar, as also the pergunnahs of Budhoi 
and Kera-Mungrowr. It is explained that, owing to the commission of sun- 
dry oppressions on the ryots, the Political Resident had, in the year 1788, 
fixed the higha to be used throughout the division at 3,136 square yards, 
or, say, frds of an acre. The report framed on that standard, it is further 
stated, was drawn up as the average of all the returns for the five years 
from 1787 to 1792. After detailing the proportions of cane-land held 
under each system of tenure, the writer adds : “ Thus it appears that the 
total number of bighds cultivated m five years amounted to 3,77,996, and 
the rental came to 5 so that the average number of bighds for one 

year was 75>599*” is further pointed out that this came to an 
average rate per highd (for the entire division of all classes of cane cuUi- 
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vation) of R4-9-6. The land, it is explained, was ploughed 16, 20, or 25 
times from the month of June to September, and no grain was sown on 
it for the khartf crop In the month of December the cultivator then 
placed a flock of sheep on the field and kept them there two, three, or four 
nights (according to his means, for they had to be hired from the she- 
pherds), for the sake of their manure— such manure was deemed of singular 
value for sugar-cane. After this the land was watered from tanks or wells, 
and, when properly moistened, it was again ploughed two or three times. 
The cane was then planted in January, February, or March. Each highd 
generally required 8,000 canes, and these cost from R1-4 to R3 in propor- 
tion to the strength and maturity of the canes. The seed- canes were 
generally steeped in some tank of water for a whole night and were then 
cut into pieces 15 to 18 inches in length which contained from 4 to 5 eyes. 
The land was then furrowed at about 15 inches asunder and the seed- 
canes dropped into the furrows at a distance of 2 feet from each other. 
They were then covered with the earth and the field levelled. In two or 
three days the field was hoed to prevent the white-ants from lodging m j 
the ground and again levelled. These operations were repeated two or 
three times till the canes appeared above ground. When the sprouts attain- 
ed a height of 18 inches the field was manured, hoed, and then watered. 
This was repeated five or six times till the commencement of the rains. 
After this subsided m December, January, or February, the cane was cut 
down at leisure and when brought home was divided into small pieces, 
thrown into the mill and ground, and the juice expressed. The writer then 
explained the terms given to the various crops of cane, such as, ist, Chow^ 
mu^skalis, or lands cultivated in the first degree (viz., that detailed above) ; 
2nd, Jeri, or land which had previous to a cane-crop yielded a khartf 
harvest, this was classed as cane-land second in value, since ploughing 
could only commence in October or November; fownar, land that 
had afforded a raoi crop and which therefore received still less prepara- 
tion for cane, the seed-canes being planted in March ; the fourth class 
was called Muterif a term which had reference to the agreement. By this 
system the rayat secured so much land at a fixed regardless of the 
crops he might choose to cultivate The author of the report next dis- 
cussed the character of the soils of the Benares lands as compared with 
the sugar-yielding tracts of Bengal, and added that “a striking difference 
between the soil of Bengal and that of the division of Benares, or, in gen- 
eral to the westward of the Gogra, as far as Delhi, is the immense quan- 
tity of calcareous matter it abounds with which, being precipitated by water 
between various strata of clay, forms an immense stratum of calcareous 
tufa, commonly called kankar. The depth of it varies much. Another 
remarkable difference is the numerous salt wells and grounds impreg- 
nated with salt. These are most common in the northern parts, and par- 
ticularly in the north-west quarters. In some, the water is limpid, in 
others it is black and stinking like the ouze or mud of rivers near the sea. 

In many parts also, during the dry weather, an efflorescence is seen on the 
surface of the ground, this is termed flos-asese.” The writer then proceeds 
to deal with the nature of the canes g^own. Some, he says, were small 
but of considerable height, others an inch or one and a half inches in 
diameter and eight feet in height. The defective system of cultivation and 
the strong prejudices of the people he deplored, but deprecated at the 
same time the idea of improvement, especially in the direction of Euro- 
pean ploughs and machinery ; these were alike beyond the means of the p 
people and their physical powers. An insect pest, he affirmed, often did 
great damage by lodging in the stems ; it totally destroyed the plant, if 
not extracted. Speaking of the problem that was even then engaging 1 
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marked attention^ namely, the possibility of European plantations, the 
Benares Political Agent, a century ago, arrived, on the whole, at an un- 
favourable conclusion. The European would have to give high daily 
wages to all employed, he would have to keep a large establishment of 
sirkars, peons, etc., besides being liable to numerous deceptions, so that 
It therefore became doubtful whether the higher 5^ield obtained by a 
superior cultivation of an article that fetched so low a price as sugar 
would compensate for the greater expenditure. The prejudices of the 
cultivators, w'ho w'ould have to be employed, would entail a constant super- 
vision, and in the AgenPs opinions these prejudices were so strong that 
through “long custom and the practice of his forefathers” the cultivator 
“ must literally be bribed to procure his own advantage. ” How far these 
conclusions have been justified the reader will be able to judge by the re- 
cord given in this article of a century^s endeavours tow^ard the establish- 
ment of European plantations. The reader may, in fact, be disposed to 
comment that the cultivator’s prejudices have not been materially changed, 
nor his s} stems of cultivation appreciably altered during the century 
that has lapsed, ^ The author of the Benares report, here briefly sum- 
marised, dealt with the questions of the cost of production and outturn. 
He gave the cost of cultivation of one btghd (approximately frds of an 
acre) of land with cane at R23 and the manufacture of the gur therefrom 
at R9-15 ; the produce, 22 maunds of guYy at R2 per maund (that is, 
R44), so that the profit came to Rii-i. Other examples afforded very 
nearly the same result. Working out the total produce for the 3^77,996 
bighds (251,997 acres) this was found to be (for the five years) 67,89,601 
maunds (of 8ofb), or an average of 17 maunds 38 seers 7 chattacks of 
gitr per btghd The Agent then proceeded to estimate the amount of 
pacha chini that quantity of gth would have afforded assuming that 
it was all so manufactured. He allowed for a loss by evaporation in the 
first stage of boiling of 6 seers per maund and further affirmed that as 
one maund of the syrup thus purified only afforded J of its weight of 
chini, 1442,790 maunds would have been obtained. The 17 maunds 38 
seers and 7 chattacks of produced per bighd was derived from maunds 
90-31-10 of cane juice, or one maund of giir from 5I maunds of juice. The 
writer added, how^ever, to this statement of the average yield that a supe- 
0^ cane-juice would afford i maund of gur from 3 maunds 
of the jume. it does not seem necessary to follow the Agent into every 
detail. Enough has perhaps been given to afford data upon which com- 
pansons may be drawn with the modern systems and results. One further 
point may, however, be here mentioned. The Agent says that “ in 1787-88 
the exports of chim amounted to only maunds of sorts 1,70,352 ; hence the 
increase came to maunds 94,277. ” These-exports went mainly to Calcutta, 
but a considerable amount went also to the Deccan. The consumption of 
sugar in Benares from 1787 — 92 was also dealt with by the writer whose re- 
port is here briefly reviewed. He arrived at the conclusion that the annual 
consumption oichtni might be put at 1,20,000 maunds for the population 
ot 2,911,556 This, it maybe said, would come to 3 29ffe of chim or to 
three times that amount if expressed as gur, or coarse sugar. 

In the Statistics of Sugar (published in 1848) it is explained that it was 
muna desirable to refer these provinces to two great sections, viz,, the 
oenares Division fchiefly concerned in the Calcutta supply) and the upper 
istncts that send little or no sugar to Calcutta, but which furnish the 
anjab,the Deccan, and the Central table-land with considerable amounts. 

. “1 LSenares Division, thus isolated, m some respects corresponds 
o trie region wmich has already been dealt with, in connection with the 
r turns of 1792, It may serve, therefore, a useful purpose to contrast the 
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figures which denote the trade, as it may be said, at the beginning and in 
the middle of the present century. The following table exhibits the posi- 
tion of the Benares Division in 1848 ; — 


Goruckpore 
Azimgfhur 
Jaunpur 
Miizapore 
Benares . 
Gazi'pur . 


Total 


The surplus thus shown when reduced to sugar would come to 9,24,296 
maunds," a quantity which approximates to that estimated to have been an- 
nually imported into Calcutta from Benares/’ It is explained that the produce 
of the soil vanes from 3 maunds 5 seers and 3 chattacks to 1 1 maunds 25 
seers and 7 chattacks per highd. Taking the average of these two extremes 
and expressing the result in acres, the yield may be said to have been 22 
maunds of gdy an acre. But there must have been more lands in 1848 that 
gave a lower return than the average of the two extremes than what ex- 
ceeded that average, since the actual average yield of the division was 
found to be 5 maunds 24 seers I3|- chattacks a highd. The highest returns 
were in Azimghur ii maunds 25 seers and 7 chattacks followed by 
Ghazipur with 8 maunds 29 seers and 3 chattcaks. The lowest was in the 
Benares Districtitself, namely, 3 maunds 5 seers and 3 chattacks. We thus 
learn that the actual average outturn in the division was about I7 maunds 
oigur an acre. ^ It will accordingly be seen that the returns of 1792 mani- 
fest a higher yield than what was arrived at for 1848. This may have 
been due to the extension of sugar-cane cultivation (with the increasing 
demands) into portions of the Division which were, by no means, so well 
suited for the crop as were those to which its cultivation had been restrict- 
ed at the time of the earlier estimates. The Division in 1792 did not em- 
brace so large a country as that of 1848, but allowing for that error it may 
be said that there were under cane 251,997 acres as against 329,795 acres 
in 1844. These figures represent for the 56 years an average annual ex- 
pansion of the sugar-cane area of the Division of *55 per cent. Of one of 
the districts included in the returns of 1848, vis,, Azimghur, we have most 
instructive particulars for the year 1836. In that year Mr. R. Montgomery 
made a careful survey of the district, and his report on sugar-cane lends 
the strongest support to the possible accuracy of the returns of 1848. In 
1836 there were 1,02,725 bzghds under cane" and these were estimated to 
have yielded 12,32,707 maunds guy, or a little over 12 maunds a 
The exports to Calcutta came to 2,00,000 maunds of sugar, and a large 
trade also took place westward (see Trans. AgrL-Hort, Soc., V., ^2). 
From many other circumstances, besides results like the low expansion 
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justified above by the statistical returns, the writer has had the conviction 
forced on him that the modem expansion spoken of at nearly every period of 
the Indian sugar trade has been the extension into tracts not formerly cultivat- 
ed, until it may now be said sugar-cane is grown in every district through- 
out the length "and breadth of the empire. The peace and prosperity which 
followed the advance of the British power in India may not only be viewed 
as having opened out a great foreign trade for the country, but as having 
vastly extended internal traffic It became possible for the people to be scat- 
tered in small communities in the remotest corners of the empire and to there 
indulge in such a highly remunerative cultivation as canej without fear of the 
loss of their labours from oppression and robbery. It is thus probable 
that did the data exist for such an enquiry it might be shown that, from 
year to year, the area of sugar-cane cultivation may have actually contract- 
ed in many of the once famous districts of production owin^ to their mar- 
kets being cut away from them through new cultivations in tracts where 
cane was formerly unheard of. This idea is borne out by the traditions of 
cane cultivation, where it is believed that such and such a district obtained 
its stock from a neighbouring district and took to cane cultivation in a 
certain year, thereby being able not only to meet its own demands, but to 
actually enter in the lists of external supply. In this view it becomes 
therefore desirable to extend the enquiry of sugar-cane cultivation for the 
year 1848, so as to embrace the entire area of the North-West Prov- 
inces instead of confining observation to the Benares Division. The de- 
tailed table, furnished in 1848, included certain portions of what is now 
classed under the Panjab, such as the Delhi Division*. This will, therefore, 
be excluded from present consideration A column is also shown, in the 
ori|’inal table (from which the form given below has been compiled), to ex- 
hibit the date-palms of these provinces. There were 258,071 palms in 1848, 
but as these do not appear to have afforded sugar, they may be omitted 
from consideration 1 — 


* Ghazipur.— In the paging of this article the space below has been left unoc- 
cupied. It may, perhaps, be usefully utilized in drawing attention to a paper on the 
cane OTltivation of the Ghazipur District of the Benares Division.from the pen of 
P. Michea, Esq., which appears in the Journal, Agri-Horticultural Society, India, 
Vol. VI. (New Series) pp. 59-68. That article sets forth the chief defects of the system 
of sugar manufacture in the Benares Division and may be accepted as in some re- 
spects carrying the historic facts, here more especially dealt with, down to the year 
*^78. The opening sentence or two will be seen, however, to justify the inference 
that Mr* Michea was probably unaware of the European efforts that had, half a 
century and more prior to the ^te of his article, been undretaken to advance the 
Benares Industry to a position more nearly akin to that in the sugar producing 
colonies. Mr. M ichea says : — “ The production of sugar in the Benares Division, 
like all other industnes essentially Native and on which no European improvement 
has been grafted, remains, to this day, governed by the same system if agriculture 
and manufacture which has existed for ages. The Natives have introduced no 
change whatever, and yet no other industry has been more thoroughly improved 
during the last 50 years than the surgar industry.” While fully aware that no 
material improvement has been effected, the writer can hardly support the opinion 
«at the present methods of cultivation and manufacture are essentially Native. 
Th^ have been repeatedly modified and m the nature of the cultivated stock the 
modifications have resulted in a degeneration rather than an improvement. 
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It Will thus be seen that there w ere in 184S, 17,86,324 highds [or > S 3 .y, 
595,44.1 acres) under sugar-cane, and that these yielded of edible canes and 
canes used in the expression of their juice, a quantity which, when repre- 
sented on the standard of gur, came to 1,05,23,868 maunds. The local 
consumption in these provinces was, for the year under consideration, as- 
certamed to have been equal to 58,19,1 18 maunds of gur. ^ Certain districts, 
howe\er, consumed more than they produced and an interchange took 
place which resulted in an import of 6,99,844 maunds. That amount 
added, therefore, to the production, less the consumption, exhibits the net 
balance (47,04,750 maunds), which was available for export. The largest 
exporting division w'as Benares with an amount — 27,72,887 maunds — which 
was almost entirely consigned to Calcutta. Commenting on this traffic (be- 
tw'een Benares and Calcutta) the Government of India pointed out (in 1848) 
that that amount, plus the balance, shown by the province of Bengal as having 
been available for export {vt2s , 22,99,523 maunds of 80&) and expressed in 
sugar, w’ould come to 16,90,803 maunds, a figure which very closely corre- 
sponded with the foreign exports from Calcutta for the year in question. It 
is, perhaps, scarcely necessary to urge that much faith should not be placed 
on the accuracy of the figure’s shown for consumption per head of popula- 
tion. The means of balancing imports and exports in production were 
not even so complete as they are at the present day, and it is doubtful if 
the census of the population for 1848 could be regarded as very trust- 
worthy. It is probable, however, that any error due to imports would not 
have been so serious for the returns of that year as at the present time. 
The facilities of transport were nothing like so great as now, and the inter- 
changes were, therefore, more from district to district than from province to 
province. Foreign sugar did not apparently penetrate to any very great 
extent from the coast. The determination of the centres of sugar production 
(intended for exportation to foreign countries) seems to have been regulated 
very largely by proximity to rivers and other routes of transmission to- 
w^ards the coast. Railways soon altered all this, however, just as canals 
afforded the water necessary for cultivation in fertile tracts which had 
hitherto not been brought under cane, if indeed under any crops. Expan- 
sion became equivalent more to diffusion than to increase of the original 
areas. Tracts of country not suited for cane culture were thereby appa- 
rently brought under the crop, with the result that the acreage yield was 
lowered. This peculiarity has already been indicated, but it seems neces- 
sary that the character of the expansion of sugar-cane cultivation should, 
as far as possible, be clearly appreciated. There is one feature of the 
figures here briefly reviewed that deserves special consideration. The 
officers who- compiled the statistics of the North-West Provinces for 1848 
were careful to avoid the error of regarding the area grown with cane as 
necessarily that which afforded sugar. They, however, did not carry this 
principle to its final issue by showing the amount of land devoted to edible 
canes, to canes used in the preparation of gur and to canes grown exclu- 
sively for the sugar trade. 

The consumption of the North-West Provinces will be seen to have 
amounted to only a little over half the production (table, p 165), whereas in 
Bengal (table, p, 132) the consumption was quite two-thirds of the production. 
These provinces, therefore, grew^ far more largely for exportation than was the 
case in Bengal. But two other facts, of perhaps even greater significance, 
may be here alluded to as exemplified by the returns of 1848, mz.t while 
head of population was double that for Bengal {viz , 
23*6® in the North-West Provinces and ii‘2lb in Bengal), the produc- 
tion of gtir per acre was considerably less, vtz.^ 18 maunds in these prov- 
inces and 27 maunds in Bengal. And these results will be found to 
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bear a distinct relation to the most recent corresponding returns — the 
averages for the five years ending 1S88. Thus, for example (p. 116), con- 
sumption to head of population of coarse sugar, 34fb in the North-West 
Provinces and 9 5^ in Bengal 5 production 22*9 maunds an acre in the 
North-West Provinces and 28 7 maunds in Bengal. 

Having thus briefly alluded to some of the more^ striking features of 
the statistical and other facts which have been published regarding the 
sugar trade of these provinces, one hundred years ago, and also during 
the middle of the present century, it becomes necessary to carry the 
inquiry down to the present date. Although in some respects superseded 
by more recent returns, the following table for the year 1881-82 may 
be here given. It deals with certain facts of the North-West Prov- 
inces sugar trade after the same plan as has been shown for the year 
^848. A comparison of the results is thereby facilitated ; — 
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Statement showing area under Sugar-cane and its outturn in the year 

1881-82. 


Divi- 

sion. 

District. 

Area 
under 
sugar- 
cane in 
acres. 

Averaob outturn 
PER ACRE OF UN- 
DRAINED SUGAR 

Full (or 16 annas)ouf' 
turn of undrained 
sugar per acre in 
maunds 

Total out- 
turn of un- 
drained 
sugar in 
maunds. 

Average 
price of 
undrained 
sugar per 
maund. 

Estimated 
outturn of 
diained 
sugar. 

In 

annas 

In 

maunds 

I 

2 

3 

4 

5 

6 

7 

8 

9 








Rap 



Dehra Dun 

1,280 

16 

20'5 

20 'S 

26,240 

5 9 I 

7,872 


Saharanpur . 

36,258 

II 

14*1 

20*5 

511,237 

5 1 3 

153,371 

g J 

MuzafFarnagar 

52,856 

IS 

19 2 

20 5 

1,014,83s 

4 5 8 

304,450 

w 

M eerut . 

89,851 

IS 

19*2 

20‘5 

1,725,139 

4 12 5 

517,542 


Bnlandshhr . 

10,526 

14 

17 9 

20 5 

188,415 

4 10 9 

56,524 


Aligarh . 

1,735 

IS 

19 2 

20 5 

33,312 

4 13 0 

9,994 


Total 

192,506 

... 

i 8-3 

... 

3,499,178 

4 14 0 

1 , 049,753 

. 

Bijnor 

54,925 

16 

30'0 

3o’o 

1,647,750 

4 5 2 

494,325 

a f 

Moradabad 

44.313 

IS 

28*1 

300 

1,245,195 

4 2 II 

373,558 

sa 1 

Bareilly 

4 i ,'’40 

12 

22’s 

30 0 

930,150 

5 7 G 

279,04s 

« J 

Badaun 

15.991 

16 

30 0 

300 

479,730 

467 

143,919 

5 / 

Shajahanpur . 

43,202 

12 

22 5 

30 0 

973,045 

4 7 7 

291,613 

t§ ( 

Pilibhit 

29,961 

12 

.22*5 

30 0 

674,122 

481 

202,337 


Total 

229,733 


25*9 

.. 

5,948,992 

490 

1,784,697 ^ 


Muttra 

804 

12 

22 5 

30 0 

18,090 

4 II 10 

5,427 ' 

. \ 

Agra 

2,523 

8 

15 0 

30 0 

37,84s 

5 I 3 

11,353 


Mampuri 

10,611 

14 

26 2 

30 0 

278,008 

5 4 8 

83,402 

1 1 

Farukhabad , 

16,231 

16 

30 0 

300 

486,930 

4 14 2 

146,079 


Etawah 

11,041 

x6 

30 0 

300 

331,230 

4 14 2 

99,369 i 


Etah 

16,617 

14 

26 2 

30 0 

435 , 36 s 

4 11 4 

130,609 


Total 

57,827 


25 0 

•• 

1,587,468 

4“14 II 

476,239 

R ( 

Cawnpore , 

6,233 

15 

28*1 

30 0 

175,147 

396 

52,544 ’ 

«\ 

Fatehpur 

3,021 

13 

244 

300 

73,712 

508 

22,114 

< J 

Banda 

4 

... 


20 5 


4 7 7 



Allahabad 

10,253 

14 

26 a 

30 0 

268,628 

4 13 0 

80,588 

R / 

Hamirpur 

2,176 

13 

16 7 

20 S 

36,339 

4 10 9 

10,902 


. Jaunpur 

52,340 

X 2 

18 4 

24 s 

963,056 

378 

288,917 


Total 

74,027 

•• 

22 8 

•• 

1,516,882 

4 5 6 

455,065 
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D!U> 

sions. 


i\ 

“v 

i 


H 


District. 


Azamgarh 

Mirzapur 

Benares 

Gorakhpur 

Basti 

Ghazipur 

Ballia 


m 


Total 

'alaun , 
hansi , 
litpur , 

Total 


Kumaon 
Garhwal , 
Tarai 

Total 

Grand Total 


1 

i 

I Area 
under 
sugar- 

Average oltturn 

PER ACRE OF UN- 
DRAINED SUGAR, 

'Pit 

«5 c 

MS 
to == rt 
s «g 

Total out- 
turn of un- 
drained 
sugar m 
maunds. 

Acreage 
price of 
undramed 
sugar per 
maund. 

Estimated 
outturn of 
drained 

acres. 

In 

annas. 

In 

maunds. 

Full (01 
outtur 
drainet 
acre in 

sugar. 

3 

4 

3 

6 

7 


8 


9 

73.310 

13 

19 9 

24 5 

I 498,669 

2 

II 

2 

449,601 

1 16,579 

13 

19 9 

24 5 

329,922 

4 

7 

7 

98,977 

21,003 

12 

18 4 

24 5 

336,455 

4 

9 

2 

113,936 

67,895 

13 

23 0 

24 5 

1,561,585 

4 

X 

8 

468,476 

29 . 44 S 

14 

SI 4 

34 5 

630,187 

3 

5 

7 

189,055 

22,429 

14 

21*4 

24 5 

479,980 

3 

2 

S 

143,994 

43,524 

12 

18 4 

24*5 

800,842 

3 

8 

3 

240,253 

276,188 


20 3 

... 

5,687,640 

3 

II 

I 

1,706,292 

796 

••• 


30*0 


4 

14 

2 


282 

13 

244 

30 0 

6,880 

5 

6 

X 

2,064 
4,056 : 

S16 

14 

26 2 

30*0 

13,319 

6 

S 

5 

1.394 

... 

25 3 

" 

1 20,399 

5 

8 

7 

6,120 

... 

16 

34 S 

24*5 


7 

3 

X 


4,150 


... 

24*5 


7 

14 

5 

• •• 

14 

21*4 

24*5 

*88, 810 

4 

4 

9 

26,643 

4,150 

... 

32*9 

... 

88,810 

6 

7 

5 

26,643 

he , 924 

j ... 

23*9 

... j 

18,349,369 

4 14 

8 

5,304,809 


maxmirS^outrnr^n amount of maunds of gur which has been ascertained to be the 

i 8 ai-S ® Column 7 shows the result in maunds of gur of the crop of 

Isnmated the year. ^ Column 9 sh^s 

estimated outtivn of refined sugar at the average rate of 30 per cent, of gUr. 

^ will thus be seen that in 1881-82 the area under sugar-cane had ex- 
panded very considerably in Meerut, Kumaon, Rohilkhand, Agra, and 
Allahabad, although it had contracted in Benares from that shown in the 
taoie tor I048. But, while the acreage in the last-mentioned division was 
less, the yield was considerably greater; the total outturn in Benares Divi- 
m^nds ; in 1848, 55,61,041. The total returns 
? 0? . A North-West Provinces in these years were in 1881-82, 
ognaaundsand in 1848, 1,05,23,868. Another striking feature may 

acrecameto 18 maunds, whereas 
raised to 22*9 maunds. It is perhaps undesirable, however, 
figures for 1881-82, since more recent 
in some respects proved these to be defective. Mr. 
tochofield s Note^ on Sugar (to which frequent mention has already been 
^ information available up to 1887, and the re- 

?f?n by the Local Government on Mr. Schofield's Note added 

for example, on the subjects of yield per acre 
and consumption to head of population it was stated that- ^ ^ ® 

Province ^^ports of unrefined sugar from the North-Western 

total ^/f^^®,? 9 jakhs maunds. This, when deducted from the 

an average rate^of 1411 lakhs maunds for consumption and 

ThrtoS aiem*.e per h^d of population in the North-Western Provinces. 

inaLds nefacTef ^ 7 f lakhs of maunds (or 21 

Si amou^^t Infr allowing for a net export of 5 lakhs maunds, leavees 

an amount sufficient to give a rate of 8 seers per head of population. As regards the 
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difference between the rate of consumption in the North-Western Provinces and Oudh, 
the Director writes as follows . — 

‘Sugar in India is more an article of luxury than one of absolute necessity. Its 
consumption must, therefore, greatly depend on the extent of cultivation and on the 
means of the masses. It need not, therefore, be matter for surprise that the rate of 
consumption should be less in Oudh, where sugar-cane occupies 1*5 acres per 100 acres 
cultivated against 3 acres per 100 acres cultivated in the North-Western Provinces, 
and w^here the mass of the agricultural population are not as w'ell-to-do as in the case 
of the North-Western Provinces. The agriculturists of Meerut, Rohilkhand, and 
Benares, the divisions most largely producing sugar, are believed to be on the 
whole better off than those of other divisions. ' 

“ Large consignments of undrained sugar are said to be sent from Gorakhpore to 
refineries in Behar, whence it returns by rail m the form of refined sugar.” 


CULTIVATION 

In 

Provinces. 

Area & 
Outturn. 


The table given at page 116 shows the area, outturn, and consump- 
tion in the provinces of India worked out to the average of five years. It 
may, however, by way of concluding this chapter be desirable to fuinish 
the actual area returned for sugar-cane during the past three years : — 



1887-88. 

1888-89, 

1S89-90. 


Acres. 

Acres. 

Acres. 

North-West Provinces • • • . 

960,693 

990,219 

871,008 

Oudh • • . 4 « . • 

231,721 

238,224 

213,318 

Total 

1,192,414 

1,228,443 

1,084,326 


Oudh has not been very specially alluded to by the author, since to deal 
with every province of India upon a uniform plan and fairly completely 
would run to more than double the space that can be afforded in this pub- 
lication. But it IS believed that the reader will be able to learn all of very 
special interest regarding Oudh from the numerous quotations from 
district authors given below. 

Perhaps the most instructive paper which has as yet appeared on the 
sugar-cane cultivation of these provinces is that by Mr. H. Z. Darrah. 
This was published by the Government of the North-Western Provinces 
in 1883, and the greater portion of it seems to have been directly utilized 
by Messrs. Duthie & Fuller in writing their Field and Garden Crops, 
The writer need offer no further apology for republishing the article re- 
ferred to, than that he has taken the liberty to give one portion of it in this 
chapter and the remainder m that on sugar manufacture. To allow of this, 
it has been necessary in one or two instances to re-arrange slightly the 
paragraphs. It may also be added that Mr. Moe ns’ description of the 
sugar-cane of Bareilly, which Mr. Darrah freely quotes, has been left in 
the form in which it appears in the Gazetteer and thus as a district 
account. 

"Distribution. — The total area under cane in the whole of the North-West 
Provinces and Oudh, may be assumed as 9^ lakhs of acres, amounting to 2*5 
per cent, on the total cropped area, and 4*8 per cent, on the area under kharif crops. 
Its cultivation is greatly restricted to certain well-marked localities. The natural 
home, so to speak, of the cane, is the strip of damp country underlying the hills 
which compnses a large portion of Rohilkhand, Oudh, and the Benares Division. 
Here it is often grown without irngation. But the increased facility for irrigation 
afforded by canals has led to a great extension of its cultivation in the drier districts 
of the Ganges-Jumna Doab, notably in the upper portion of the Meerut Division, 
where it now forms one of the principal staples. It is also grown very largely in 
the districts of the Benares Division which lie between the Gogra and Ganges, where 
water is near the surface and irrigation from wells and tanks is much practised. 
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Soath of the Jumna its cultuation is almost unknown^ although the occurrence of 
numerous disused stone sugar-mills in the \ illages of chis tract gives some ground 
for supposing that it was once one of the local crops A striking fact m connection 
with the extension of sugar cultivation m the Meeiut Division is its restriction to 
the thmee Xorthern districts of Saharanpur, Muzaffarnagar, and Meerut, although 
canal rngation is equally abundant in the two southern districts of Bulandshahr and 
Aligarh. The explanation lies in the large extent of indigo cultivation in these 
ttt 0 latter districts, which has as yet kept the sugar-cane completely in the back 
ground. 

“ Seasons. — The sugar-cane season comprises, roughly speaking, a whole year. 
Sowing commences in February, and the harvesting of the previous year’s cane is not 
concluded till very shortly before this. If, however, cane is to "be classified with 
other Cl ops, it must be ranked with those produced in the ifeAan/ season, since it is on 
the wa’-mth of the summer months that its growth principally depends. 

“ Rotation. — A cane crop is, as a rule, preceded by a whole year’s fallow, the 
land not having been occupied in either kharif or rabi preceding. Occasionally, 
chiefly in the Sub-Himalayan tract, it follows a kharif crop of rice or pulse, when it 
is known as kharik as opposed to pural, or fallowed cane, and its produce is estimated 
to be decreased by ith to ^rd. Now and then it is even sown immediately aher a 
crop of p-am on land which has not been allowed even a half-year’s fallow, but this 
is rare. The rents charged for cane in the Sitapur District are R 10-12, R9-9, KS and 
86-12 per acre according as it is grown after a year’s fallow (purah), after nee 
after autumn pulse (w asm), or after gram {charreri). But these are 
exceptional cases, and the rule for the provinces is that cane requires a year’s open 
fallow j land lying fallow for cane is known 3.5 pdndr a, 

“ Mixtures. — A crop of melons or onions is occasionally gathered off a cane 
field, being planted on the ridges of the irrigation beds, and being off the ground 
before the canes have made much progress. Hemp and castor are frequently grown 
as a border, but beyond this no subordinate crops are ever mixed with the cane. 

“ Soils and Manuring. — Sugar-cane land is usually good loam or light clay, 
and is invariably manured except m tracts such as the Himalayan Farai and the 
old bed of the Ganges in the Etah District where the ground is saturated with 
moisture, which is made to supply the place of both manure and irrigation. The vveight 
of manure applied per acre vanes between 150 and 200 maunds. In the Shahjahanpur 
and Muzaffarnagar Districts it is the custom to apply the whole of the available 
manure to the cane-fields and the manured fields are therefore not collected in a belt 
round the village site, as is usually the case, but scattered at intervals ovei the village 
land. From Fatehpur the practice of herding cattle at night on cane-fields is 
reported. The manure is applied shortly before sowing and well intermingled with 
the soil by frequent ploughings. 

Tillage — P loughing commences with the rams and is continued in as op- 
portunity offers till sowing time. During November the land is allowed a rest, it 
being considered unlucky to plough in that month (Bareilly), possibly because it may 
encourage the germination of weeds, many of which are seeding then. The number 
of times to which cane land is ploughed is occasionally as many as 25, and averages 
about 12 or 15. 

Sowing. — Cane is propagated by cuttings or layers and not from seed. The 
cuttings are made either from the upper portion of the cane, which is of but little use 
for sugar niaking, or from the whole cane, and must be always long enough to 
include two internodes, i.e,, three nodes or pints. The young canes are produced 
from^ buds w'hich spring from the nodes under artificial stimulation, and with an eye 
to this, the seed canes are generally kept for some days buried in damp earth, and 
sometimes even soaked in water foi 12 hours befoie sowing (Allahabad). The cuttings 
are covered With earth by a third plough following the sowei, and, since the rows 
should be at least a foot apart, it is usual to strike two or three blank furrows between 
the one in which the seed has fallen and the one next sown. The amount of seed 
used per acre is about 20,000 cuttings, which represent some 3,000 to 5,000 canes 
Cane is occasionally ratooned, z e., allowed to spring up from the roots of a previous 
crop, in which case the pice is said to be richer than in the first year, but only 
i to f rds as much in quantity. 

Irrigation. — O n a comparatively small area cane can, as has already been 
noticed, be grown without irrigation at all, and over a great portion of Rohilkhand 
the ground often contains sufficient natural moisture in February to enable sowing 
to take place without a previous watering. But, as a general rule, this previous 
watering is required, and between sowing time and the commencement of the rains, 
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waterings are necessary, which vary in number from three or four in the Meerut 
Division, to eight in the drier districts of the lower Doab. Occasionally a watering 
is given in October or November if the rains have ceased early. It may be men- 
tioned that khan water, t.e,, water impregnated with nitrates, is harmful to cane, 
seriously affecting the quality of the juice. In the few localities where cane is grown 
in Bundelkhand, a practice (called palwdr) pi evails of economizing water by covering 
the ground to a depth of 6 inches with grass and leaves so as to prevent the rapid 
evapoiation of moisture. 

Weeding. — Two weedings are generally given, but they play an unimportant 
part compared with the ficquent hoeings which are an essential feature in cane 
cultivation. The hoeing is perfoimed with a small pickxae, the earth between the 
rows of canes being thoroughly stiired to the depth of 6 or 9 inches. The first hoeing 
should take place when the young shoots appear above ground, and from that time to 
the commencement of the rains, it should be hoed at least thi ee times. When the 
rains have once set in the crop may be left to shift for itself, and will effectually stifle 
any weeds which may attempt to compete with it. 

“ Harvesting.— Cane cutting nominally commences with the Deothan festival, 
which falls on a date varying in the solar calendar, but generally about the beginning 
of November. But practically it is generally delayed till a month later, and the cul- 
tivator has completely finished nis rahi sowings. The delay is an advantage in one 
respect, since the juice^ of canes cut early'm the season, though more abundant, is 
much less rich in crystallizable sugar than that of canes cut in January and February, 
and it is probable that it is due more to the slowness of the sugar-crushing process 
than to any other consideration that cane cutting commences so early as it does, 

“ Disease and injuries. — The most serious injury to cane grown on low 
lands results from being flooded in the rainy season, and laige areas of cane may often 
be seen during the cold weather reduced to a mere snipe cover by the overflow of the 
tank or river on whose banks they are situated. Cane also suffers at times from the 
attacks of caterpillars, one kind called kanswa in the Meerut Disti ict, attacking 
the young shoots, and another known as the full giown plants. Jackals are 
also fond of sugar-cane, and do a great deal of injury, especially to the softer varieties 
unless the fields are watched at night. 

“ Cost of Cultivation. — The average cost of growing! an acre of cane is 
shown below: — 


Ploughing (twelve times) 

Clod crushing (six times) 

Seed (4,ooo'®canes) . 

Sowing (three ploughings and three men) 
Weeding (twice) . 

Hoeing (three times) 

Watching . . , . 

Cutting 


Manure (200 maunds) 
Irrigation (seven times) 
Rent 



F 

a . 


• 

9 

0 

0 

• • 

0 

12 

0 


8 

14 

0 


I 

14 

0 

. 

4 

0 

0 

. 

5 

8 

0 

. . 

2 

0 

0 

* 

2 

S 

0 

Total 

34 

8 

0 


6 

0 

0 

. 

12 

5 

t> 

• 

10 

0 

0 

lOlAL 

. 63 

13 
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The average cost of making a maund of gur has been proved to be Ri-6, so 
that, assuming an outtui n of 30 maunds, the manufacturing expenses will amount to 
R41-4. Adding this to the cost of cultivation we obtain R104-1 as the cost of produc- 
ing 30 maunds of gdr. 

“Outturn. — The average outturn of irrigated cane calculated in semi-dried com- 
post (or gtlr) may be taken as 30 maunds per acre in the Meerut, Rohilkhand, Lucknow, 
Rai Bareli, and Benares Divisions; 24 maunds per acre in the Sitapurand Fyzabad 
Divisions, and 20 maunds per acre in the Agra and Allahabad Divisions. For the 
small amount of cane grown in Bundelkhand, an outturn of 18 maunds an acre would 
be a high average. If rdb is made instead of the outturn will be about S per 
cent more than this, and if shakar be made about 3 per cent, less” {JDuthie and 
Fuller i Field and Garden Crops, N,-W, P,), 

A selection from the Gazetteers and other such works may now be 
given, as these in some respects amplify what has already been said. 


Outtupir, 
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AzamgaRH. — '^S ugar-cane takes more of the time and labour of the Azamgarh 
agnculturist than an> other crop ” '' The t>est soil for cane as a sugar-producer is a 
good clean clay, especially that known as karatl The preparation of the land, the 
mode of sowing and the processes of hoeing, top-dressing and harrowing have been 
described more than once for of'er districts, and from the account given of them in 
the settlement report they seem to have no peculiarities in this district. Each root 
{than) ot strong plant should throw up from ten to twenty canes {goha^i)- An 
acre of fair crop should contain upwards of 90,000 canes. The crop suffers occa- 
sionally from blight {kuswd or khatrd'j which shows itself in the brown withered 
appearance of the leaves. But its chief enemy is a greenish caterpillar (dkola) which 
destroys the head of the young plant and prevents its growth. Canes attacked with 
dkola generally throw out side-shoots called pachkhts^ which grow from four to nine 
inches in length, but these never make up for the damage done to the head of the 
plant” {Gao N.-W P., Xlll.y f- 49 )- 

Bareilly. — “ Notwithstanding its large area, the rice crop yields in value and 
importance to that of sugar-cane * Ikh tak khetiy hatki tak banj,’ say the peasants — 
that is, sugar-cane is to tillage as the elephant to beasts.’ There are thirteen re- 
cognis^ varieties, ms., (i) white and (2) black paunda^ (3) thun^ (4) pdndia^ (5) 
dantur, (6) rakrt, (7) chun, (8) dhaur, (9) agholi, (10) mzitan, (n) i^aghazi, (12) 
and (13) haidra Thepaunda varieties are grown only for chewing, others 
for both chewing and sugar, but most for sugar alone. The method of cultivation 
varies according to locality. In the uplands the field is prepared by a year’s fallow, 
dunng which constant ploughings and manurings are administered. Sowings begin, 
as a rule, immediately after a watering in March-April. A consecrated plough, 
marked with a red stripe, is followed across the field by another of less hallowed 
character, bearing' mould boards to widen the furrow. Immediately after the second 
plough walks the sower, or ‘ elephant * fresh from a feast of sweetmeats and clarified 
butter. He is adorned with a red frontal mark, with garlands, and silver. The bits 
of cane, which he throws crosswise (tirchha) into the furrow at every short pace, have 
been stored in a hole covered lightly with earth or moistened leaves. Behind the 
* elephant ’ comes a man named * the crow,’ to adjust such cuttings as have not 
fallen right into place. The * elephant ’ is sometimes accompanied by a third person, 
named * the donkey,’ who carries at his waist the basket containing the cuttings The 
appearance of a horseman in the field, during the sowings, is hailed as a lucky omen. 
A feast of pulse-curry and other delicacies refreshes, on the completion of their labours, 
all those engaged m the process. Hemp and castor-oil plant (andauwa) are some- 
times sown on the borders of the field, and urd and melons amongst the crop itself. 
The cost of cane-cuttings, when purchased, varies from R6 to R8 per acre. 

" If rain falls in May- June the crop is watered once, and if not, twice ; but in some 
moist tracts no irrigation is needed. From four to seven hoeings are administered 
in different months. That in June-July, known as the As dr ht-khod^^ is considered the 
most important.” 

The sacred observances in connection with the reaping of the cane the 
reader will find detailed above in the special paragraph on that subject. 
The writer of the article in the Gazetteer, from which the above has been 
abstracted, continues ; — 

‘'In the Northern Parganahs the field destined for sugar-cane is not allowed a full 
year of preparatory fallows. The autumn harvest which precedes sowings finds it 
grown with rice millets {kodon, bdjra, etc.) ; but during the growth of the spring crops 
it at length enjoys a rest. Cane thus grown is named kharik, and its outturn is rather 
less than that of purdl, or cane planted on lands fallowed for a whole year. Fields 
sown with a kharik crop after bearing autumn rice are sometimes called bartush. In 
Aonla, Saneha, and parts of the Baheri iahsUs the crop is often suffered to sprout 
afresh after a first cutting as opposed to the naulaf, or crop that is cut but once. 
Such cane is entitled Its juice, though in quantity but a third or half that of 

and cane, is of better quality and better adapted for clearing and con- 

centration, The best sugar-cane is grown in Gurgaya of Richha, along the banks of 
the Deoha in Nawabganj and of the Katna in Bilaspur. Here the rdb syrup is finer 
and sells from ten to twelve per cent, higher than elsewhere, Local^ calculations 
show that the produce in juice of a purdl crop is about 72, and of a kharik crop about 
34 kacka maunds per kacha highd. 1 he money value of good cane, such as grown 
in Nawabganj, is R13 per kacha bighd (R83 3 per acre) j of medium cane R9 or 10 
(R64 per acre) ; and of kharik, haherU and khddir cane, R7 (R44 12 per acre). 

The gur or rub prepared from the chopped cane is sold to the sugar-boiler 
{khandsdri), who has in most cases advanced money on the crop. The increase dui ing 
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late years of sugar-boilers and agents points partly to^ an extension in this system of 
advance. In 1848 Bai eilly proper possessed ij^khandsdrts and 346 arras ; in 1872 the 
numbers had risen to 561 and 948 respectively. Many landowners now engage in the 
business, which, owing to the ease of recovering at harvest the money advanced to 
their tenants, is to them peculiarly profitable. The amount but varies considerably, 
from R5 or 6 per kacha bighd in Baheri to Rio or even R18 in Bilaspur. A written 
engagement binds the borrower to sell the produce of the crop to the lender at a price 
fixed in the bond, and to pay on the advance a rate of interest, also specified therein 
As the price is always fixed below market rates, and the interest ranges from 12 to 
30 per cent, per annum, ruin is too often the result of taking such advances ’ 
Gazetteer^ Volume V.ypp S59> 560, 561^ and 562). 

B EN ARES. — *'Sugar-cane is the principal agricultural product of the district. It is 
grown in every parganah, in every village, and by every class of cultivators. In Par- 
«ranahs Pandrah and Kol Asia it is estimated that there is never less than one-fourth 
to one-third of the cultivated area taken up with it. In the tati lands along the 
banks of the rivers it is planted in February, and, although perfectly inundated, it 
does not suffer from this cause, so long as the tips of the leaves remain above the 
water. In these lands, although it is never irrigated, it grows with great vigour ; but 
it does not yield gur^ or unrefined sugar, to such an extent as the cane grown on the 
higher and artificially irrigated lands. In the latter description of lands it is sown 
between February and the middle of Apnl and in the lighter soils is ready to cut in 
December, but in the better soils it is left in the ground till January or February 
From the isth of January to the 15th of March are reckoned by the natives the best 
months in which to manufacture gttr. After February-March, although the produce 
is the same, the juice is thin, and the gur sticky and of an inferior quality. The 
lands to be sown with sugar-cane are either ploughed up and allowed to remain fallow 
from the commencement of the rains, or are sown with san^ urd, or peas.” 

The above passage has been given in this place chiefly on account of 
the mention of a cane that is grown in land often quite inundated. The 
account of the Benares cane given a centuiy ago in the proceedings of the 
Honourable the East India Company (and w'hich has been freelv drawn 
upon by the author of this article) is very much more complete than any 
thing which has since appeared on the subject It is, in fact, an exhaustive 
and very able statement of the cultivation of the cane, the manufacture of 
sugar, and the trade in the product. The reader who may be interested 
in the Benares sugar production would do well to consult the original 
article which will be found in tf^e volume of proceedings designated “East 
India Sugar ’’ and which was published in 1822. The paper on Benares 
will be found from pp. 183 to 210. 
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Ten species of sugar-cane are grown in the district: tht dhor, chtn^ | 
barokhut paundgy manga, digilchin, gegla, agaul, rakhra, and kdlaganna. The j 
cane for seed is cut into four or five pieces and stored until wanted in a place called 
bijhara. Mr. James writes : * I saw m parganah Nidhpui a very curious arrange- 
ment for storing cane for seed. Just outside the village homestead was a square 
place, somewhat like a miniature cemetery divided off into twenty compartments or 
vaults. Each compartment has its respective owner, and here the cane is buried 
every year by the various sharers and taken up at seed-time. Each piece of cane 
so cut for seed is called a It is sown in January, and is ready for cutting 

in November and December. When just sprouted sugar-cane is called kulha; when 
a little taller it is known as ikk or ikhdri, and when the knots on the cane {pot) 
become distinct and developed the cane is termed ganna, and when ready for cutting 
gdnda* The cane is then cleaned {ckhol) and gathered into bundles (phdndi) of 
one hundred each. In this way they are earned to the kolhu (or press) where the 
cane is sliced into pieces {gddili) about three inches long, and placed in the press, 
which is made of shisham or babul wood, and rarely of stone. The refuse or pressed 
cane is here known as pdta or p4tt. The juice pours out into an earthen vessel 
^bogha) below and is then taken off to the karahi (or boiler), where it is made 
into gur, or undrained raw sugar Rdb is made by jjutting the boiled juice into 
an earthen vessel called karsi, when after certain operations it becomes granulated 
{rawa parjdta), lher«3isthen placed in a bag, and pressed and puiified; the 
solid matter which remains in the bag after pressing is termed ckoyanda, and when 
dried is known as khdnd^ while the liquid which runs out of the bag is called shira, 
and is used in making wine and m preparing tobacco foi smoking. The scum which 


Eta. 

283 


S. 283 


174 


Dictionary of the Economic 


SACCHARUM * Methods of Cultivation 

Sugar. 


CULTIVATION 

in 

N -W, 

Provinces, j 
Eta. j 

J 


Gorakhpur. 

2S4 


Jaunpup. 

285 


floats on the top daring the process of boiling IS called and the whole juice 

when the ooili'ng is just co.npleted is known as pig. The first bogha of juice 
is usually distributed amongst the pressers, village carpenters, and blacksmiths during 
a ce-emoH} te' med I'osyd'^al o’* ra:,'U}di. The next festival is the distribution of the 
fi’-st called Jald'ma.n by Hindus and Shtm by Musalmans when from two to five 
seers are given away. Sugar pressing work is known as bhel^ and the large balls 
of gur are called bheHs, The large bheh weighing about seven seers and called 
phunka is seldom made here’* {Gazetteer, Vol, IV., 28). 

Gh\zipur. — See foot-note page 164. 

Gorakhpur — This district, like that of Benares, figures prominently 
in the correspondence which took place towards the close of the last cen- 
tury. A little later on it came into even greater note, during the second 
effort which was put forth to establish European sugar plantations in 
India. This subject will be found fully dealt with in the special chapter 
above, which sets forth the historic facts connected with the effort to establish 
plantations. One point only need be here repeated, namely, that Mr. Wray 
(one of the most scientific planters of his day! owned or was in charge of 
a sugar factory and plantation in this district. The writer has failed to 
find definite records of the plantations and factories that were actually 
once upon a time worked, but Mr. Wray was not the only planter who 
spent many years m Gorakhpur in the anxious endeavour to make sugar 
manufacture a large and profitable undertaking. 

“ An extensive trade is carried on in coarse chini (sugar), for whose preparation 
numerous factories have been built. The crop, which pays well, demands an immense 
amount of care and attention during the earlier stages of its cultivation. The process 
begins directly after the old crop is reaped. Cuttings of stalk, about 5 or 6 inches 
in length, are placed between layers of damp straw in a hole in the ground. This 
hole being closed up with a coating of earth forms a kind of hot-bed. The pieces 
of cane are called parka, and a bundle of one thousand an an'wala. Some six of 
these bundles, costing from Ri-S to R3, are required for the pakka b ghd. After about 
eight da^'S shoots sprout from the cuttings, which are dug up and planted in a field 
prepared with great care during the end of the rams and cold weather. It is necessary 
to plough the field some dozen times, besides taking a plank {pahta) over it to break 
up the clods. By March or April these preliminaries are complete, the shoots are 
planted lengthways in the furrow, about one inch apart and two inches below the 
surface; and the soil is smoothed down with an unweighted plank. Sometimes the 
cuttings are after three days extracted and replanted, the plank being passed over 
them , but this is not always done. Manure is spread over the surface, about 4 cart- 
loads to the bighd being sufficient. Partitions are then made in the field, which is 
carefully irrigated, the water being spread over the whole surface by means of a 
broad wooden shovel. From this time until the downfall of the rams the crop requires 
frequent watering, but it is of great importance that the soil should not be sodden 
by^ too much at a time. The labour required if the rains are late is extreme, as 
irrigabon may be needed twenty times over ; but when once the monsoon has broken, 
littfe remains to be done until the harvest in Pits or Phdl^un. Fields in which rice or 
kirdo have been previously reaped are considered best for cane, unless land which 
has been a whole year fallow can be obtained. If nee has been cut, the field is 
ploughed uij and the cane sowed at the end of Phdlgun ; if kirdo, at the middle or 
end of Chaii^ (March- April), Two crops are often raised from the same plant, 
the stumps being left in the ground after harvest and freq^uently watered. New shoots 
sprout in May or June, and a fair crop is often secured, the more intelligent husband* 
men assert, however, that this unrest is bad for the field. The name of the second 
crop is peri (or banjar). There are four kinds of sugar-cane; — 

(i) Mahgujur, which grows to the greatest height. 

(3) ^B^inwa-mdr f -S'"'' abundance. 

(4) Barokha or katarha, yielding little gur and used chiefly for eating.” 

{Gaz. iV.- W. P., VI, 325-326.) 

JaUNPUR. — ^'One of the most important crops, to which the enterprising cultivat- 
or devotes his greatest time, labour, and capital, is sugar-cane. This is considered 
the most profitable of all agricultural products, but the extent cultivated is limited 
by the large outlay of money and labour which it requites. The kinds sown in this 
district are all small. The largest and best is called nasganda; the second paunra. 


S. 285 


Products of India, 


*75 


of Sugar-cane in the N.-W. Provinces and Oudh. [G V/attl) 


SACCHARUMi 

Sugar. 


Serotia is the thinnest.^ Kuwait the worst kind, is sown along the edges of the field 
to disappoint and deceive the pilfering wayfarer. 

** The cultivator who can afford it will leave fallow for six months or for an entire 
year the land in which he intends to sow sugar-cane The land is previously prepared 
by three to five ploughings. Every kind of decayed vegetable and animal manure 
is applied. It IS a favourite practice to fold sheep upon it, two rupees a hundred 
being paid to the sheep-owner. The season for sowing lasts from February to April. 
The lowest joint including the root is cut into pieces a foot in length ; these are soaked 
in water and placed about a foot apart in furrows, also a foot distant from each other. 
After sowing the manuring is repeated, and the field is dug up by the hand with a 
hoe or pick, five or six times, 

The season for cutting lasts from November to January, varying with the time 
at which the cane was sown and the rainfall of the year, the juice of that fiist 
cut is whitest and clearest ; of the last cut is reddish and contains most sugar. Men, 
women and children all turn out to cut the cane. It is then chopped into pieces 
three or four inches in length, called garen, and is passed at once into the mill. 
It is a cylinder of stone fixed deep into the ground, the top of which is hollowed, to 
form a mortar, with a great pestle of wood turned in it by oxen, and weighted by the 
driver sitting on a board attached to it. The stone is often handsomely carved with 
figures of birds and elephants, and is worth from R40 to Rioo. As it is often owned 
in partnership by several cultivators, and also because the cane must be cut while 
fresh, the mill is kept working day and_ night. When nearly all the juice is expressed, 
water is added, and this last diluted luice, ^aniwdr, is given to the labourers. The 
exhausted cane is used for boiling the sugar, and its ashes for manure” (Gaz,, 
XIV., 17-1S), ^ ^ > 

Mirzapur. — The early records of the endeavours to improve sugar 
cultivation in India are replete with passages bearing on this district. 
The Honourable the East India Company had an experimental plantation 
and factory at Mirzapur, the Superintendent of which, Mr. Carden, 
figures prominently in the efforts which were put forth, at the begin- 
ning of the century, to advance the cultivation of cane and the manufacture 
of sugar in India. Mr. Carden had charge also of the Government 
Rum distillery which was worked in conjunction with the sugar factory 
at Culna. In a letter dated 13th January 1804 we learn that “the Gov- 
ernor General in Council had authorised the manufacture in the present 
season of 100,000 gallons of rum, at the Honourable Company’s distillery 
at Mirzapur ; the estimated expense is stated by the Board of Trade to 
be R5 o,ooo, exclusive of charges of manufacture,” But soon after the 
Company appears to have become dissatisfied with the working of their 
Mirzapur distillery, for in 1807 we read that the Honourable Company 
“ were satisfied that rum could not be manufactured at so cheap a rate 
by the Company as it could be purchased from private European distil- 
leries.” Orders were accordingly issued for the disposal of the w^hole 
of the Company’s^ property at Mirzapur. Whether this order embraced 
the disposal of their sugar factory and plantation as well as their distillery 
is not very clear, but although the Company early discontinued direct 
ownership of sugar factories, about the period mentioned above, large 
factories continued to be worked for some years later, and from the ex- 
pression used above in connection with the purchase of rum it seems 
probable “the private European distilleries” were associated with the 
sugar factories. In this connection it may be added that one sugar- 
planter (Mr. Colley of Munsurcotah, Ganjam, pj) in a letter dated 
February 7th, 1800, admitted that the profit from sugar manufacture was 
derived from the rum prepared from the molasses. 

In the Gazetteer the following passage occurs regarding the sugar- 
cane cultivation of Mirzapur : — 

^ “ But of all sowings that of cane, the most prized and profitable of crops, is attended 
with the greatest ceremony. The day is kept as a sort of festival, and half a dozen 
canes and a day’s wages are usually given to the labouiers. After the cane slips 
have all been planted, an entire cane, called the ‘raja,* is buried in the centre of the 
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field. Then follows a scramble among the boys employed for the remaining cane 
slips, and a good deal of rough, good humoured ho-'se-play. The same evening the 
women ot the house, or hired labourers, if the tarmer is of high caste, carry ash- 
manure to the fields, singing as they go, and on their return receive five pieces of 
sugar-cake each, 

“ The cutting of the cane is preceded by special ceremonies. The date chosen is 
always the Deo-uthdn ekadasif the 26th day ot the month Karfik { October- No vem- 
bei ). The inevitable Branman is called to the field, with rice— flour, turmeric, flowers— 
materials for a burnt offering {horn). After this the cane is adorned with the farm- 
er's wife’s silver collar {hasuli) and the burnt offering is made. A bundle is then 
cut, by way of first fruits, and carried home and eaten. The regular cutting then 
begins, and is carried on, at intervals, as the mill can work off the crop.’^ 

Sugar IS largely grown in the Gangetic valley, but there are no refineries worked 
according to European methods, and although the production of the various forms 
of country sugar is a flourishing industry at Nai Bazar near of Bhadohi the greater 
part of the produce of the cane is expo’-ted in the form of gwr. Palm-sugar is made 
to limited extent from the khajur palm which is so abundant near Chunar, A good 
tree will produce a chhitak of gur every third or fourth day, and this gur fetches 
about three times the price of the corresponding produce of the cane. 

Moradab\D — “Here, as in Shahjahanpur, the manufacture of sugar in its 
various forms is a flourishing and hi-hly profitable business. (VTr. Smeaton 
writes • ' The demand for cane-juice has been all along on the increase. All who- 
have a little capital embark it on sugar advances. Thrifty cultivators who have saved 
money— and these are numerous— are to be found in partnership with hanias in the 
sugar business. Zaminddrs themselves are finding how profitable it is, and many, 
among the wealthiest, have been lately taking to buying up the sugar of their villages, 
A regular competition has set in, and the tenantry have therefore found no difficulty 
in disposing of their juice to advantage. The influx of wealth formerly alluded to- 
has of course greatly stimulated this competition. Many more persons now have 
capital than before : a great portion of these can afford to live more frugally, and 
therefore take a lower rate of profit than the old capitalists.’ 

“ The mes^ure by which the cane-juice (ras) is sold is almost alw^s the karda, 
equal to a very little over 50 Government (or 100 kachchd) maunds. The system by 
which a sugar manufacturer obtmns his supplies of juice, includes the giving of ad- 
vances by him to the cultivator, and these are usually three in number. The price 
to be paid is fixed either on the first or second advance. The average produce of an 
acre may be put at 175 Government maunds, the value of which would be about R75 
and the cost of cultivation and crushing R50, leaving the cultivator a profit of R25, 
though this varies enormously, according as the cultivator employs hired labour or 
not. The profits have increased since the Railway was opened by about R 14 per 
acre. During the actual crushing operations, the hired labourer earns on an average 
RS a month besides his food. He has to work hard, and runs some risk of having 
his hand crushed by the mill. The processes of manufacturing rdhy and khand 
have been described m former notice. 

“ Gdr IS made all over the district and is either made by hhandsdlis (sug^r manu- 
facturers) or by the cultivators themselves. In the latter case it is usually sold ta 
petty dealers at so many hhelis a rupee, a hheh being a ball of g^y weighing about 
2-| Government, or two local seers. The purifying process by which rdb is turned 
into khand has been described elsewhere. The average percentage of khand to ras 
is about 7 ; Mr- Butt puts it at only 5 8 , but zaminddrs whom Mr. Alexander 
questioned on the subject put it as high as 8 , and Wlr. IVloens, in his Barielly report, 
makes it seven. The manufacture is chiefly carriei on at Sambhal, Belari, Kun- 
darkhi, and Chandausi.” 

Shahjahanpur. — It has already been explained that one of the ablest 
district reports on sugar that has hitherto appeared is that written by 
Mr. Butt regarding this district. If space could have been afforded it 
would bav^e been useful to reprint Mr. Butt’s report as it stands. The 
alternative course of giving the review of it that appeared in the Gazet- 
teer was, however, thought preferable since the chief facts are there com- 
pressed into a third of the original space. The reader who may wish 
further details should, however, consult Mr. Butt’s able report (in the 
Revenue Reporter , North-West Provinces VoL III., No i ; see also 

belovOf pp. 252-292), or the abstract of it as given by Mr. Currie in the 
Revenue Settlement Report of the Shahjahanpur District 
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“Sugar-cane is cultivated all over the district, but chiefly within a radius ^5 
20 miles round the city of Shahjahanpur, and least of all in the southerninost par- 
ganah, Jalalabad, for which, howevei, there is a special reason in the preiudice of 
Thakurs of that parganah against its cultivation. The percentage on the total cul- 
tivated of land under cane was found by IVI r. Ourrie to be 5 6, and of land pre- 
pared area for the following year yg. , r n 

'‘The areas and peicentages for each tahsil were in 1S67-0S as follows 



1 Area in Acres. 

Percentages. 

Tahsil. 

Actual cane. 

Prepared for 
next year. 

Actual cane. 

Prepared for 
next year. 

Shahjahanpur 

Jelalabad .... 

Tilhar 

Pawayan .... 

10,415 

984 

1 1,820 

18,245 

6,017 

Ntl, 

8,382 

i5>oc6 

5*75 i 

*75 

6*25 

75 

3*5 

Ntl. 

4*5 

6* 

District Total 

41,464 

29,405 

56 
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“ For the whole district the areas, in the three years for which crop areas have been 
furnished by Mr. Fuller, were in 187S-79, 63,680 acres; in 1S79-80, 30,234; and in 
18S0-81, 35,266. .... , , 

“ In nver-valleys and low alluvial lands {kkddar) the cultivation is much less care- 
ful than on uplands (bandar), the land is much less ploughed and worked and no 
irrigation is needed. The hardier and tougher kinds of sugar cane are grown, and the 
yield IS comparatively less, and, besides this, the crop is liable to p^tial injury or total 
destruction by floods; so that the khddar-grown sugar cane bears about the same rela- 
tion to bdn^ ar-gTOwn, irrigated and manured suaar cane that bhur-grovtn barley does 
to irrigated wheat, as regards their culture and care respectively ^ 

“So much has been wntten on the cultivation of sugar-cane that it seems unnecessary 
to detail the various processes which, except in a few minor pointe, are identical in 
this and the neighbouring districts of Bareilly and ^Farukhabad, The following 
account of the planting given bv the late Mr, Currie may perhaps, however, be 
quoted without incurring much risk of repetition, as he alludes to differences observed 
in this dist! ict. 

“ The planting usually takes place in February and March, the time depending on 
the cultivators having leisure from the cutting, pressing, and boiling of the last crop. 

The field is first ploughed, a man with a bundle of pieces of cane from eight to ten 
inches in length following the plough and dropping the pieces in lengthwise about a 
foot apart into the furrow ; next the furrows are smoothed over and filled u p wuth the 
clod-crusher (patela). Ordinarily the top part of the cane, from about a foot below 
the actual arrow or head, is used lor seed, and only about i-| to 2 feet of the cane, 

“Some four or five of the immature stalks* which contain little or no expressible 
juice, aie for this purpose cut from the full-grown canes.^ These cane-cuttings are 
bed up in bundles and eaithed over to keep them from drying, till required for plant- 
ing six weeks or two months later. 

“The land lying fallow for cane is ca,\\ed fiatidru cane or any other crop 
sown after fallow is called porach, polach or polcha, in contradistinction to khdrag or 
kkdnk. The reason why the pandrt area is always less than the area actually tmder 
cane is because a large amount of cane is cultivated khdrag, following rice, bdjra, or 
kodon in the previous autumn ; but even then the land is fallow for at least three 
months It must not be supposed that rice and sugar alternate for several years in the 
same field, for of course this is never the case. 

“ Ratooning {peri rakhna) i e , leaving the roots in the ground to sprout again 
and produce a second crop, is seldom resorted to except for food-canes and exception- 
ally even for them.” 

“ The irrigating, hoeing, and cutting processes are the same here as elsewhere. 

“The cultivator usually presses and boils his own canes, delivering the jmce (rab) 
to the manufacturer {khandsnh) who, as a rule, pays the cost of the removal. When 
the cultivator is in a position to work on his own capital and not on the advances made 
bv the manufacturer, he fiequently makes gir (a coarse brown sugar), instead of r*/b. 
The main difference between gur and rdb is that the former is boiled \ ather longer over 
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a hotter fire and is made up into moderately dry solid balls {hheli), wher^s rah is 
concent*-ated to only a little over crj^tallizin^ point, retains much more moisture than 
gvLTi and IS not intended for keeping, but for immediate conversion into manutactured 

Besides the system ]ust described there is another called the hel g^stem, prevailing 
chiefly along the \Cestern edge of the district adjoining Bareilly and Budaun, from one 
of which it seems to have been introduced. It consists in the manufacturer takmg raw 
juice {ras) instead of concentrated {rdb) and boiling it himself. Mr. Currie 

“ The cultivator presses the juice all the same setting up his mill {kolhu) at the hel, 
which is merely a collection of mills and a boiling-house. There are usually from »2 
to 20 mills at a hel, but sometimes as many as 30. Each jar {mathd) of ras, as filled, 
is taken over at once by the manufacturer, who receives the refuse for fuel. The only 
expenses saved to the cultivator are the cost of one labourer (the boiler) and the hii e 
of the boiling-pan. The real advantage to him is that the ras is taken over indis- 
criminately, without any tests as to whether it is good or bad, and he is relieved of the 
loss consequent on a small yield of rah or of rah of indifferent quality. The advantage 
to the khandsdrt is that rdb is prepared in larger quantiti^ and on a more careful 
process, and as there remains no mofave for fraud or deception as to the quality, it is, 
as the rdb, more uniform and superior to that purchased ready-made from the culti- 
vators 

^^The difference in the manufacture of rdb under the hel system consists in the 
boiling-pans being set up in sets of five over a furnace with a long flue, the largest 
pan into which the raw juice is first placed being furthest from the furnace over the far 
end of the flue, and the smallest, into which the heated juice is brought gradually, 
being immediately over the furnace. An experienced confectioner {halwai) is em- 
ployed to conduct the boiling, and sajji (impure carbonate of soda) and other alkaline 
sutetances, with decoctions of bark and plants, are used to correct acidity and purify 
the syrup.’ 

" The hel system is said to have been extended rapidly since the Mutiny and to be 
likely to supplant the other method in which the cultivator himself manufactures the 
rdot 

The manufacture of sugar-cane is, however, a subject which will be found treated 
of below in another chapter, and reverting to the cultivation of the plant, the following 
brief remarks on the cost of cultivation may be added to what has been stated already. 
Good sugar-cane lands have an average rental of about R15. There is little (if any) 
difference in the cost of cultivation of what turns out to be a good or an infeiior crop. 
The net expenses of cultivation, omitting items which balance one another on the credit 
and debit side, eg, seed and cutting, amount to R43-7 per acre, made up as 
follows; rent RiS, ploughing R8, carriage of manure Ri-8, planting Ri, irrigation 
1^9-7, hoeing and tilling R6, carriage to the mill R2-8. The profits per acre vary 
from R3O to R115, the extremes being for the lightest and the best soils” (Gaz., IX., 

IV.-PANJAB. 

References — Baden Powell, Panjah Products, 304-308, 3 ^ 3 / Sugar Sta^ 
tistics of 1848 {Delhi Distrct); Agri.-Hort. Soc. Ind., Trans.. — V., 
Proc., 1 12; VIII., J 57 ! four., VI., Proc., Il6; VII., 23T ; VIII., Sel , 
164; Gazetteers of each district too numerous to he separately quoted ; 
A •very extensvve O^ictal Correspondence and Reports down to i8gi. 

Area, Outturn, and Consumption.— It will be seen by the table given 
above (p. 1 16) that the Government of India views the normal area in this 
province (for the five years previous to 1888) to have been 354,000 acres. 
The yield came to 96,29,000 maunds of coarse sugar, or an outturn of 27*2 
maunds an acre The Panjdb imports, however, vary largely from the 
North-West Provir*ces and Karachi by rail and to a less extent from 
Sind by boat and by road from the North-West Provinces. The net 
imports during the past three years (by rail) were in 1887-88,20,16,727 
maunds, expressed as or coarse sugar 5 in 1888-89, maunds ; 

and in 1889-90, 15,29,720 maunds. This may be taken as an average 
net import, during these years of 17,07,586 maunds But no provision 
has been made for road and river traffic in that calculation. Allowing 
these sources of additional supply to cover errors, and net exports 
by transfrontier routes, we learn that the Panjab had 1,13,36,586 maunds 
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ot coarse sugar in 1889-90. Reducing that amount to pounds, by 
allowing Soft to the maund and accepting the population at i8f millions, 
it would appear that the consumption came to 48^ (or 24 seers) per 
head. This is a slightly higher figure than that given in the table at 
page 1 1 6, as that of the average of the five years preceding 1888, but 
Mr. Schofield in arriving at the consumption of 22 seers allowed for only 
a net import of 10 lakhs ni maunds. It will be seen from the tables at 
pages 367-368 that the average net import of gur was as stated above, 
during the three years from 1888 to 1890, 17,07,586 maunds on the rail 
traffic alone. The Native States within the Panjab are said to have 
produced 4,28,000 maunds in the normal year, and by the census of 
1881 they had a population of 3,861,683. It would be difficult to w'ork 
out the proportion of the net imports that went to these Native States, but 
the allowance for the province must be reduced by that amount, so that a 
consumption of 22 seers per head is probably not far from correct. The 
area under sugar-cane has not materially increased during the past ten 
years !— 
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It may serve a useful purpose to exhibit in this place the distribution of 
the Panjab sugar-cane cultivation by showing the amounts in all the dis- 
tricts that possessed during each of the past three years over 15,000 


acres 


CULTIVATION 

in 

Panjab. 

Area & 
Outturn. 


Ofillii 

ICarnal *..... 
Amballa ,,.... 

Hoshiarpur 

Juliandar 

X.odliiana ...... 

Amritsar ...... 

Gurdaspur . . • . . 

Sialkot 

Gujranwala . • • . . 

Total acreage in the Province 


1887*88. 

188S-89. 

1889-90. 

26,702 

29,403 

17,387 

17,371 

15,625 

8,822 

23, =592 : 

27,601 

23,736 

32,810 ! 

39,285 

31,707 

43,873 

42,274 

36,564 

'5.327 

14,905 

11,311 

29>559 

26.52 1 

21,153 

48,861 

57,035 

54,565 

3 yj 644 

44,8 5 

41,981 

17,224 

19,948 

22,205 

366,698 

391,060 

325,562 


It will thus be seen that while the area has fluctuated to some extent 
the decline in certain districts has been on the whole compensated for bv 
the increase in others. The chief districts of sugar production in order of 
importance are Gurdaspur, Sialkot, Jallandar, and Hoshiarpur. The Fin- 
ancial Commissioner in a report on the sugar-cane of the Panjab published 
in iBSssaysthat the sub-montane tracts from the Chenab to the Jumna 
constitute the chief area of the province. The reader will find so much of 
interest in the district accounts, which may now be given, that it does not 
12 A C^ 
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seem desirable that the author of this review should attempt a sketch of the 
sugar-cane culti\at»on of the province as a whole. The Financial Com- 
missioner, re\]eumg the reports which had been obtained in iS8^, gave a 
review but had to admit t-hat the diversity in the figures precluded the form- 
ation of a\erag‘es that would have any value when applied to the province 
as a whole. Much useful information was then furnished, however, by the 
Financial Commissioner. The following passage may be given as an 
introduction to the series of district reports, as it furnishes a general 
sketch of the systems pursued in the province— : 

** I he mode of tillage and the times of the ^ear in w^hich the various 
processes are performed vary but little in the different districts. Sugar-cane 
IS propagated from cuttings, each containing one or more of the joints of the 
cane, from w-hich, w'hen they are buried in the soil, several shoots are pro- 
duced, and these grow into canes. It is absolutely necessary that the soil 
be very finely pulverised, or the shoots W'Ould not make their way to the 
surface It is for this reason that the land is ploughed and re-ploughed for 
so long a time before the cane i** planted. It is generally gone over not 
less than 10 or 12 times, the ^ sohdga ’ also being used to break clods and 
reduce the earth to a fine and even condition. 

“ The Jat cultivators of the mam sugar-producing districts repeat these 
processes an almost incredible number of times. In Hoshiarpur it is pro- 
verbial^ that sugar-cane requires 1 00 ploughings, and from 60 to 100 
ploughings are stated to be the practice in liurdaspur also 'I'he amount 
of manure used in the Delhi district is estimated at about 11 tons an acre ; 
but this quantity is exceeded in Gurdaspur and Amritsar, where roo and 
800 maunds, equal to 2i| and 28 1 tons, respectively, are applied The 
operation of planting takes place about the month of March. The cane 
cuttings are laid horizontally in a furrow' only a tew inches apart, the 
furrows themselves being also very close together; the quaiVityof cane 
planted is 20 or 2^ maunds, equal to about three quarters of a hm. The 
ground is usually loosened w'lth a hoe at the time the shoots should begin 
to appear. It is also constantly w'eeded while the crop is growing, and 
sometimes receives a further top-dressing of manure after it is above 
ground. Irrigation has to be almost incessantly continued during the 
heat of the summer until the commencement of the rains: about six 
waterings at intervals of from a w'eek to a fortnight are the usual require- 
ment, but if tht* rains are deficient, double that number are required. Asa 
rule, the stiffer and closer soils require more frequent w'atenng than those 
that are ponms ^nd absorbent: after the rains when the crop is ripening 
it is aga.in w'atered to bring it to matunty. Cutting begins in October or 
November ; but, as it can be done no fast^^r than the operation of crush- 
ing proceeds, it often contirues till the following February or March.’’ 

Bannu — Of hisrhlviemunerative crops two deserve special mention, sugar-cane 
and turmeric. Their cultivation is almost entirely confined to the richest parts of 
Bannu proper The area undei sugar-cane at settlement was a little over 4,000 acres. 
Both crops require large quantities of manure and repeated irrigation. The cane 
used in setting is cut into piec^ about nine inches long so as to leave the knot or loint 
in the centre of each. It is then hand-planted, piece by piece, hoi izon tally, in Febru- 
ary or March, sometimes in prepared soil, but generally in the midst of a wheat or 
barley crop. About R12 worth of cane to the acre are so used. But fresh planting 
only occurs once every fouith and sometimes fifth year, as thiee or four crops are cut 
from the same root * Those of the second and third vears are the best After the 
crop in which the cane has been set is removed, the soil is loosened and weeded, and if 
there were none such before, a low mud wall or hedge is run round each plot. The 
cane is of two sorts, red and white. The former is the superior, but it is also the more 


* That the statement is inrorrert that Ratooning is not practised in India the 

writer has repeatedly pointed out. — Conf, with p. J28l 
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delicate being very sensitive to frost. Both varieties are very thin in the stem, and 
grow in clumps very close together. The crop begins to ripen about the end of Octo- 
ber and is cut by degrees beti\een November an^ the end of March. The clumsy 
wasteful oil press of the Panjab {kohliif \oc3il »was till lately employed for ex- 
tracting the iuice; but within the last five * years fifty-six English presses have been 
imported, and are immensely popular, and the iron rollei mills are now m almost 
universal use The s^iir produce is very inferior and dirty.” 

‘'From first to last the cultivation of the cane is careless. There is no division of 
labour. The juice is boiled down in it on pots to about one quaiter its original bulk, 
by which time its consistency is that of tieacle. It Is then put to cool in wide- 
mouthed wooden or earthenware vessels, and ivhen cooled, the stuff is made up into 
round balls of about seers each. This Little sugar is made, the people not 

having the skill to manufacture it, or perhaps the juice being in most tappas too poor 
to crystallize. The yield of g'&r is very uncertain. Of the many causes which tend to 
diminish the supply of juice, frost in December and January is the most baneful, and 
most frequent. Tne average yield of gut per acre is over 12 maunds, and the price 
current from ten to twelve seers the rupee, hence the average gross profit per aci e 
may be set down at from 840 to R50. But the best lands in the best tap pas (Surani 
and Mi'takhel) produce up to R32 maunds an acre, which would give a gross acreage 
profit of from 8120 to 8165. A little of the large thick cane known as p4unda, and 
only used for chewing, is grown about Kalabagh, and yields enormous profits. It 
has lately been introduced in Bannu proper and in Mianwali. Its cultivation is 
rapidly extending ” {Gazetteer^ Ban nu, p. 143). 

Dei hi. — S ugar-cane is the most important and profitable crop ott\\ekharifh2.vvts,t 
in the Delhi and Sunipat Bangar tracts. The average acreage under cane in the dis- 
trict for the last ten f years is given as 4,347-+ ^ ke land taken is the best m the vil- 

lage, that is to say, some of the best in the village is taken every year ; it Is a sign of 
w^kness of resources when cane follows cane on the same ground. Nor without man- 
uring’ IS the cultivation profitable^ It is not usual to try for a rabi crop when cane is 
to be planted in the spiingj if this is done the latter will suffer by being planted late 
{pachetr), Ratooning (leaving the roots to produce a second crop in the succeeding 
year called muridaik) is uncommon now, though in old times it was often practised. 
The change may be put down to the decreased fertility of the soil, or as the zafnin- 
ddrs themsdves say to the increase in the resources as shown in the greater power 
to buy seed, and the greater number of hands available for labour. There are three 
kinds of sugar-cane known in the district ♦ — 

“ (r ) Ldlri, said to be the original kind and considei ed the best, as no insects attack 
it. This is the only kind actually used in the district. 

** (2) Mi^ati, very productive and white, but if the gdr is kept long it gets worms 
and It is weak also in the rains and sometimes balls. 

** (3) Soratha^ white and productive. Good for sucking but sticky. Not so subject 
to worms as mirati. 

Paunda or g anna is distinguished from the ordinary sugar-cane by its thickne'^s. 
It requiies more water for its cultivation and gur is not made from it. Its only use in 
fact — often a very profitable one — ^for eating ; it is sold in the bazar at prices vai ying 
from ^ to I or even 1^ anna the stick. The kind first sown is mirati, then soratha, and 
Idlri last. Mirati is quickest in springing up. A speciality is said to exist in Idlri 
that it can be reproduced from any knot of the stalk {ganda), whereas for mirati 
and soratha only the top knot of each stalk will do. 

“ Sugar-cane for seed is put in clurnp {btjghara) in Phagan, where the earth keeps 
it moist and fresh, a damp situation being considered good. What is kept m the house 
is for usej it does not keep long. The ploughing generally begins in June unless 
there is a crop tried for in the kharif^ preceding the cane crop. If a zaminddr has 
enough ground he will avoid doing this. When the kharif crop is taken the plough- 
ing for sugar-cane begins in December, and is continued at intervals according " to 
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t28, 195 27 Sf 
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* The Settlement Report in which this statement was fiist made, appeared in 
1878 . the Gazetteer in which it is repeated was published in 1883-S4. 

t This statement was made by Mr. R. Maconachie in the Revised Report of 
Delhi Settlement originally conducted by Mr. O. Wood from 1S72 to 1877 and com- 
pleted by Mr. Maconachie from 1S78-80 

t This is apparently a misprint for 30,447, but the tables for the year (or years T 
of settlement give the total as 30,782 acres. The acreaj^e returned in 184S ivas 6,319, 
the outtuin 1,27,141 maunds of gur, or 6 maunds 28 seers an acre. — Bd., Diet. 
Econ, Prod, 
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leisure and other circumstances, the number of times varying from 5 to 12 The first 
two ploughings may well be made one directly after the other, but the subsequent 
ploughings should come at intervals. For the first ploughing either rain or a watering 
•paleivd or paled is necessary. Sometimes the land is dug (with a kast or kahi) for 
the first time and this is fully equal to two ploughings. No cash estimate of the cost 
of this can be usefully made as it is never done by hired labour.” 

“The quantity of manure used is very large; from 3 to 6 four-bullock waggon- 
loads go to a kacha bighd. This at the lowest estimate gives 3 x 3 x | x 20 maunds 
— 28S maunds = nearly ii tons to an English acre. The zaminddrs urge strongly that 
without such manuring the land will not he fairly productive. The time for putting in 
the manure begins in January-February and goes on to the end of February- 
March and sometimes even after planting. After manuring the land is ploughed 
unless of course it has been sown. Ploughing takes place in the end^ of Feb* 
ruary-March and may be continued through March-Apnl, but the best time is the be- 
ginning of the latter month. Water is given before planting. Furrows are made 
regularly along the field, and a boy follows the plough putting in the seed pieces of 
cane [gandiri), which must have one or more joints in each piece, horizontally at 
regular distances, usually rather less than a foot along the furrow. I he seed stalks 
are taken out of the clump; one or two men cut it up, as one cannot do it alone. 
Another man carries it to a place where it is put in, four or five are wanted to plant for 
one plough. There is, however, no lack of hands, as all the young boys of the family 
help in this, in order to get the holiday food which is given on planting day. The 
food consists of rice, sugar and ghi and mixtures of these, and such food giving is called 
Mah Kali or sur bhaia ; the work begins in the morning and goes on till it is done, 
three yoke of oxen can get through ten kacha bighds a day. One yoke ploughs and 
the other two follow with the sokdgd (clod ch usher). Water is given a month after 
planting, and if the rains are good three subsequent waterings are enough, if they are 
not as many as five may be necessary at intervals of a month. ^ Cultivation of cane by 
well-irrigation is not uncommon in the Khadar of Sunipat, but is not usually if ever met 
with in the Delhi iahsU. In Ballabgarh there are three or four villages which have it. 
Delhi too has some in the Dahar Circle from natural^flooding. A fair well may water 
f bighd a day.” 

** Hoeing is carefully kept up; the number of times depends much on thecharac 
ter of the season, and varies from five to nine or ten. The first time comes a few days 
only after planting. A man’s fair work per day at hoeing is put at three bzswas. 
\Vhen the canes get high, they are generally tied together at the top. Cutting begins 
in October; it is a pract’ce for Hindus not to begin till after the Dashra (Septembei - 
October). Hired cutters get R3 a month and their food, the zaminddr^ unless lazy, 
does much himself m this. A two-ox waggon should cart one highd's cane in a 
month, but the animals do other work probably besides. Rent paid by zabti 
(special rental) is about R5 per bighd, but in some villages it goes even up to R9, It 
IS taken at the time the Government revenue falls due, and does not depend on the 
quality of the crop. No difference is made in the rent, whether in the previous 
Ma/i/ (season) another crop was taken, but when the land was left fallow it is called 
tapar. 

The expenses of cultivation may be thus summed up ; — 

Pakka bigha. 


Planting (ten times) 
Manure 

Seed . . . 

Irrigation • 


^ a, p, 
10 o o 
500 
500 
420 


Price of water 320 

Cleaning of water-course • . . . i o o 

Hoeing . , 

Tying of canes . , . . . 

Cutting and stripping 

Rent . . 

Carriage to the kolhd ..... 

Planting (estimated) . ^ 

The kolhd^ or sugar-mill, is made of four kinds of wood, first quality sdl (Skorea 
robusta, second kikar (Acacia arabica), third svris (Albizzia), fourth fardsh 
(Tamarix) » hlkar is the one most commonly used. The mechanism of the kolhdt is 
the same as in Shahjehanpur. ” 


4 

2 
7 
6 

3 
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^^Akolhu complete costs RSo or R90, or even more, the work being made as jC 
datable and thorough in every respect as is possible to the not inconsiderable skill of 
the local carpenter. The idtk (or pestle) often breaks, and must be replaced at the 
cost of a rupee. It is always maiie of The wages of the carpenter who looks 

after the /feoMw are considerable. Thepioduceof about 40 highis of sugar-cane is 
pressed in one kolkd , a good many pioprietors unite generally in working it. They 
bring their cane themselves from the field, and put it together, reckoning their shares 
by the number of oxen they each have. A kolhv. lent on hire is said to cost R7 to 
the hirer, but it is often mo. e than this. The men who own the cane, almost always 
own the oxen that work the kolhu. Four kinds of work are distinguished m the 
kolhd. Two pindias put the short cut pieces of cane {sftranydn) into the kolhi^ and 
take out the cane straw khoi , one man relieves the other at this aiduous work, which 
is also rather dangerous foi any but a left handed person. Wages Rio to R 5 a 
month. Two guriya:^ who cook the gur, ¥o\xt jhonknewalas who keep up the fire, 
and dry the kh6i. Tivo muthtyas^ who feed the pindias with cut up canes, put into a 
basket. The man who sits on the driving the oxen, is not a hired labonrei , 
but one of the proprietois. Two men are employed with each pair of oxen. The 
sugar-cane is genei ally cut by the pi opiietors, or by hired labourers at two annas a 
day each. The holhu goes on day and night, but the workers are divided into day 
and night batches A matka holding twenty sers is filled with the pressed luice in 
about an hour ; and the oxen do this twice before they get taken off The juice is 
thrown into the Mnd^ a large earthen jar. From there it is put into the karai, or 
cooking cauldron, ana is boiled slowly till it becomes pretty thick, and then it is 
conveyed into a second vessel smaller than the first, and the boiling process goes on 
till the gdr becomes thick and consistent enough to make the hhehs or gifr-balls. 
These are always four sers each. The place where the cooking goes on is called a 
gurgoi. It is merely a thatched shed with a hollow floor to allow of the kasms being 
placed in it, and underneath them the cooking fires. Molasses (rdb),^ and coarse sugar , 
(skakar) are not made in this district, or if made, very rarely; and would of course j 
be a more deTcata process than the primitive one above described; yet this too 1 
requiies care. If the boiling is too prolonged it spoils the and diminishes its I 
selling value. Delhi district gdr goes to B%hpat, Biwdni in Hisar, and I^ewari and 
Ffroxpur, Jhirka in Gurgaon. The zammdar generally manages his ^^^r-making 
himself, and there is no commonly received rate of sale, but Bdgnpat rates more or 
less influence the market. There is no custom of katauti f as in Shahjehanpur. 
The weight of juice turned out is commonly two-fifths of the sugar-cane. ^ The straw is 
used for burning in the gurgdi ; it is good for nothing else, and from thejuice one-fifth 
of its weight will turn out vogir ” {Gazetteer^ Delhi, ii 3 ~T 20 ). 

The above account is only slightly altered here and there from the 
original form, which appeared in the Settlement Report. The only serious 
departure is in acreage, and the writer has by the foot notes (p. i7g) ven- 
tured to correct the figures as given in the Gazetteer to those of the Settle- 
ment Report. It will be observed that the above special report on the sugar 
interest of Delhi has been drawn up on the same plan as IVlr. Butt’s 
detailed report of the sugar culture and manufacture of Shdhjahanpur 
briefly reviewed in the remarks regarding that district under the section 
of the North-West Provinces. 

GujRANWALA. — S ugar-cane is the most valuable ciop of all for its acreage. 
It is grown chiefly on the river lands of Wazirabad and in the whole Charkhari 
mehal of parganahs Wazirabad and Gujranwdla. Notwithstanding the manure, 
i'-rigation, and labour necessary to secure a good crop, it is the most remunerative 
of ail produce. By the measurement papers, as compaiedwith patwdris^ yearly 
papers, it appears that the growth of sugar-cane has doubled within the last five 
years J and the people are year by year more alive to the value of the crop. Sugar- 

* Molasses is not synonymous with tdh, but is the crude treacle that drains fiom the 
raw sugar {rdb) ... 

t Rents paid by contract rate for the whole cultivation. 

X The account given in the GujranwAla Gazetteer (p. 52) is word for word the same 
as the above, which appeared nearly twenty years before the date of the Gazetteer. It 
is therefore not known whether the crop has continued to gain in popular favour to the 
same extent as that noted for the five years previous to 1S66. The returns given in the 
annual publication of Agricultural Statistics of British India show the area 
occupied by sugar-cane to have been 19,782 acres on an average during the three 
years ending 1S90. 
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cane is usually a khartf crop. After careful preparation of the land it is sown in 
February, and the Crop ripens in November-December, in which months one or 
more sugar-mills will be found at work in nearly eveiy village of parganahs Wazi'r- 
abad and Gujranwala « {Settlement Report for iS66-67i pP 27-28), 

Hoshiarpur. — “S ugar-cane requnes a good soil but is seldom grown in the 
highest manured lands; the soils in wnich it is usually sown are chhal rohi, jabnr, 
and 7H<iira. I he greater part of the land under sugar-cane in this district is unirri- 
gated ; the rainfall is good, and the soil has an inhe ent moistui e which precludes the 
necessity for irrigation; cMa/, y a and will standi a little drought without 

much harm ; rohi requires more rain, but with good ram or irrigation the ^ outturn 
is splendid. The area recorded under sugar-cane is 29,117 acres,* of which only 
3,553 were irrigated. There are two ways of preserving the seeds : — 

(1) When the pressing begins the top joints of the canes aie cut off to the length 
of four or five knots and tied up into bundles called pMa^ each sufficient for sowing 
one maria of land (about 23 square yards) ; these bundles are then buried upright m 
the ground till required. Ihetopt joints are closer together, and the outturn m 
number of canes from such seed is probably greater than if the whole cane were cut 
up; but the size and the strength of the cane in the latter case are greater. 

(2I The number oi canes required for seed are left standing in the field till 
wanted, when the whole cane is cut up and sown. 

Where sugar-cane is liable to injury from frost, the latter plan cannot be followed, 
and this appears to be the only reason in some parts of the district for the seed being 
cut early and buried in the ground The pona cane seed is always buded, being most 
easily frost-bitten. The top shoots of the cane, called ag, form good fodder for cattle, 
and are considered the perquisite of those who cut and strip off the leaves from the 
canes. As a general rule, a cultivator keeps some of his best canes for seed. A 
Jat cultivator devotes a great deal of time and manual labour to the cultivation of 
this crop, and it is doubtful if his mode of tillage can be improved upon. Sugar-cane 
is generally sown upon land which has had wheat m it the previous year, so as to 
allow nine or ten months for preparation of the soil ; but it sometimes follows an 
autumn crop of maize in dry lands, or of rice in marshy. In some special plots the 
old roots of the cane are taken up immediately after the crop is cut, and the same 
land immediately resown. When it follows wheat, ploughing is begun in May and 
continued at intervals, according to time and means availably through the rainy 
season, till the wheat sowings are commened in September and October. After an 
interval one or two more ploughings are given, and then all hands are required for 
working the sugar presses. Ploughing operations are begun again in January and 
February, and continued till the seed is sown m March. The sondad, or clod-crusher, 
is used after every two or three ploughings. The people say land should be ploughed 
100 times for sugar-cane, but it seldom gets more than 25 or 30 ploughings. ” There 
is a saying 

Seven ploughings for carrots, 

A hundraJ ploughings for sugar-cane. 

The more you plough for wheat. 

The greater will be the gain.” 
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** Great importance is attached to the pulverisation of the soil after the ploughings. 
The seed is sown in March in the following way ; A furrow is made with a plough, 
and a man walking behind drops the seed in and presses it down with his foot at 
intervals of a foot between each seed. The furrows are made as close as possible to 
one another. Afterwards the sohdgd is passed over the field to cover up the seed. 
The soil is then constancy loosened and we^ed with a kind of trowel {bagdrt), until 
the cane^ attains a height of two or three feet in the rains. This hoeing, called godi, 
is very important, and the more labour expended on it the better is the outturn ot 
sugar-cane. After the canes are two or three feet high, nothing more is done until 
they ripen in November or December Sugar-cane is always sown th'ck, and no 
attempt is made to strip off the lower leaves when it has grow n up. The quantity of 
seed required is about two mauids per kandl, or 20 maunds an acre 1 he price of 
seed varies, but averages about R5 an acre. The cane is liable to various diseases 
and ravages of insects, the local account of which is as follows . — 

(1) White-ants attack the layers when first set, especially it the land is not well 
weeded at fiist. There are also destructive insects called garHnaz.riA. hhond^ the 


* The average acreage for the past three years has been given as 34,601 acres, 
t "^he editor has on more occasions than one drawn attention to the fact that 
it is incorrect to say the Natives of India do not use the tops as seed. 
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latter a kind of black beetle, which attacks the young shoots. The cane sown earliest CULTIVATION 
is most liable to attacks of white-ants. _ Panjab. 

(2) Tela^ a small insect, comes on the full grown canes in dry years. 

(3) Frost is also destructive under the same conditions as tela. Sugar-cane is Hoshiarpup. 
more liable to injury from frost in chhal land. 

(4) Rats do much damage For a remedy the tops of the full-sfrown canes are 
tied together in lots of 15 or so. This gives light below and checks the wandermsr 
instincts of the rats. The tying together of the canes is also a preventive against 
frost bite, and supports canes which have attained to any size. In good chhal j where 
fresh alluvial deposits can be depended on, the roots of the cane are sometimes left 
in the giound, and produce two or three and sometimes more years in succession.* 

This system is called monda. The outturn the second year is almost equal to that of 
the first; the third year a fourth less, and alter that still less Monda saves a great 
deal of trouble, but is only feasible in good alluvial lands. After the canes have been 
cut the land is ploughed a few times to loosen the earth round the roots, and the usual 
weeding and hoeing take place. As a rule, little or no fresh manure is applied. ^ A 
not uncommon practice, when sugar-cane is quite young, is to cover the field with 
the leaves of chhachra (Butea frondosa) to keep the soil cool during^ the hot 
months of May and June._ The leaves rot in the rains and add to the fertilization of 
the soil. Very little irrigation is required in this district. Jahar and chhal crops are 
not irrigated at all ; in other soils, if available, water is applied first before sowing 
and afterwards three or four times until the rains set in. After that the land is only 
irrigated if the rains are deficient {Gazetteer, pp. gs-gj.) 

JhaNG. — Sugar-cane is grown for g'&r in the Gilotar and adjoining villages of Jhang. 

the Kalowal ilaka in the Chiniot tahsil. In Chiniot itself and Magniana it is grown to 298 

some extent and sold in the bazaars, but is not made into gur. Sugar-cane grows 
best in a rich loam well manured, in or near the Hethar, where water is very near to 
the surface. If it is once flooded by river water so much the better, but floods are 
dangerous. Sugar-cane requires constant waterings, and if, as in Maghiana, the well 
is assisted by ^.jhalldr, it is so much the better for this crop. Not only jhalldr 
raise more water, but a change from well to river water seems to greatly benefit the 
cane. There is a good deal of uncertainty about this crop, and this, combined with the 
immense amount of labour needed and the long time that it occupies the ground, has 
brought it into some disrepute in Maghiina, where rice has, of late years, to a laige 
extent taken its place. Su^r-cane is never grown near Maghiana as a sole crop. 

Vegetables and chena, one or other, sometimes both, always accompany it. Land 
cannot be ploughed too often for sugar-cane, and must be heavily manured.^ The 
cuttings are planted in trenches and lightly covered over with soil, and a watering is 
at once given when the cane plants are three months old, and about 2 or 2^ feet high, 
the trenches are filled up and manure put to their roots. At this time any other crop 
that may have been sown with the cane is pulled up. The cane is ready to cut about 
the middle of Katik (October-November), but it is often in the ground till Phagan 
(February). I have seen cane uncut in March. The crop is hoed four or five times. 

{At first it is watered every fourth day up till the ist Jeih (May-June) or later, and Conf. with 

once a week from that time until it ripens The worst enemy of sugar-cane is the . / 2 /-/ 27 . 

white-ant, and constant waterings are needed to keep this pest away. Jackals are 
also extremely fond of cane. They ‘ chew,’ but do not eat it Frosts are injurious if 
they are early. A frost-bitten cane loses a large portion of its juice.” {Settlement 
Repf'rtofJhan^,i874-So,p.g6). ^ ^ 

KaNGRA — ^‘Sugar-cane is largely cultivated about Kangra, and the culture is Kangra. 
gradually extending, f Some parts of the Palura valley, 3,200 feet above the sea, are 2 99 
famous for the cane they produce. In Noorpoor and Golier the plant b rarely met 
with. In taluquas Nadown and Rajgeeree, a portion of every holding will be devot- 
ed to sugar. There are two or three varieties, chum, etkur, knndiari, and a juicy 
kind called raised only for eating. The quantity produced in different 

parts of the district is very unequal. Noorpoor and Hureepoor are dependent upon 
importations, while Palum and Nadown supply the neighbouring parts of the Mundee 
Pnncipality. 

“ Peculiarities of Hill Cane ^. — The cane, although not so thick and luxuriant in Conf. with p, 
its growth as in the plains, contains a larger proportion of saccharine matter. The 19* 

molasses of the hills is notoriously sweeter and more consistent than the produce 
below. The juice is expressed by means of cylindrical rollers revolving over each 

* This is the West India practice known as ratooning. 

t Relative to the area in other districts that of Kangra is, however, small. The 
a/erage for the three years ending 1S90 was only 4,594 acres. 
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other, and the motive power is usually a team of four bullocks. This process is uni- 
versal over the Panjab and is a great improvement on the mortar and pestle {kolhu) 
used in Hindustan In the wilder hills, towards Dutw^al and the Sutlej, a very rude 
and primitive method of extracting the juice is in force called^' Jhundur^ I have not 
seen it, and scarcely understand the description ; but the leading feature appears to be 
that no cattle are employed ; strong active young men employ their force, and the cane 
is somehow compressed by the sudden closing of two frames of wood.’* {Seitlement 
Report of Kangra hy G, Carnac Barnes {1850), p. 27.) 

K^RNAL. — ** Regarding the cultivation of cane in this district it is stated that it 
* grows' best in fairly stiff loam, and worst in sandy soil. It likes abundant ram, and 
will stand a good deal of swamping, though too much makes the juice thin It is occa- 
sionally ^rovvn in flooded land without irrigation ; but the yield is precarious. Its cul- 
tivation is far more laborious than that of any other staple. ^ The land must be 
plou ghed at least ten times, and worked up to the finest possible condition. The 
more manure given the better the \ leld ; and it is never sown without If the 
soil is impregnated with reh, the juice becomes watery and yields but little sugar. 
The amount of seed IS fixed in the following curious manner — As many canes as 
will make up a total length of 21 hands is called a panjd or handful. Twenty-one 
panjd<i are a puh or bundle and 30 bundles are sown in one acre, Thr word panja, 
though common, generally, in the Paniab, is not used or known in the tract in any 
other connection than this. The seed cane will be worth 85 to R6 per acre. The 
seed cane is buried in the ground till wanted next year. Generally whole canes 
are buried ; but a custom is growing in the Khadar of using only the top *18 inches or 
so of the cane for this purpose, as this is the piece which makes the best seed and 
gives the least juice. The seed cane is cut up into pin or slips with two knots in each 
and they are laid down a foot apart in the furrow by a man following the plough, who 
presses each in with his foot. The plough has a bundle of canes tied under the share 
to make a broad furrow. Nine men will sow an acre in a day. ^ The sohigsja is then 
passed over the field. On the first day of sowing sweetened rice is brought to the field, 
the women smear the outside of the vessel with it, and it is then distributed to the 
labourers Next morning a woman puts on a necklace and walks round the fiel 1 , wind- 
ing thread on a spindle. This custom is now falling into disuse. Three days afterwards 
they hoe the field all over with khoddlis and follow with the sohdggfi. This opera- 
tion IS repeated four times at intervalls of 10 days. Ten men will work an acre in a 
day. The field is then w'atered. 

** The pachcha is then given. They spread more manure, hoe it in, beat the 
ground to consolidate it, water, hoe, and beat again, and so on two or three times ; it 
taking 20 men to do an acre once over in a day.^ A month after this they water again, 
and go on hoeing and watering till the rains set in. During the rains it must be weeded 
once at least ; after the rams it is watered once or oftener according to the season, and 
if it shows any tendency to ^oop, tied up in bundles (jura) as it grows. As soon after 
Dvmili as the cane is ripe it is cut. If it is allowed to stand too long the flower 
{ne^ari) sometimes forms and it is then useless. Cane is occasionally grown a second 
year from the old roots, and is then called manda. The cane is cut down and dressed 
Ichola) on the spot, by stripping off the leaves and cutting off the crown (gaula). 
These are given to the cattle to eat This work and the crushing are done by the asso- 
ciation of /«««, there being one pair of bullocks for every acre of cane.^ When the 
rane is brought to the press, it is cut up into ganderi or pieces 6 to 8 inches long 
The press is started on Sunday ; and an altar called makdl is built by it, where five 
gandens and a little of the first juice {ras) expressed and 1^ seers of the first gur 
made are offered up, and then given to Brahmans on the spot The press is tended by 
two pena, who feed the pr^s with cane, opening out the canes in the press with an 
iron spike or kail, and dnving new canes well in by beating them on the top with a 
leather glove faced with iron {kniarhi) ; two muihUs who drive bullocks and hand 
the cane from a basket fastened on the beam to the peria j two kirigars who look 
after the boiling and make the gir , and two jhukas or firemen who feed the furnace. 
For each 24 hours the perias get g seers of gir, and their food and tobacco ; the 
muthids get two seers and food, the kirigars 8 seers ; and the firemen the same. The 
kirigars are generally jhUvwars, and get 2| seers on the first day in the name of 
Bawa Kalu, their guru or spiritual chief, a certain amount of juice and cane is also 
given to the workmen. The blacksmith gets | of a seer, the carpenter 2 seers, and the 
potter i seer of gur per diem. The hire of the iron pans is from R9 to R12 each per 
season. 


* European, writers commonly speak of the Natives of India being ignorant of the possibility 
of using the tops f jr seed Can/, with pp^ la^, 14.0, 184, 340. 
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As the juice runs out it is received in an earthen vessel {hdha kundt) sunk in the 
ground and holding- some 60 to 70 seers. A press will crush an acre of average cane 
in five days, working night and day The juice is dipped out of a kd^di into a large 
pan called a kund^ When the k&nd is full the juice is transferred to a kdraha^ kdrahi 
or beii an iron evaporating pan let into the top of a furnace and is there boiled. After 
being similarly treated in a second evaporating pan, the inspi'ssated ^uice is put to cool 
in a broad shallow earthen pan {chdk) and worked about with aflat piece of wood {hdti 
hdi’ma)^ When cool it is called and is ladled out with a wooden spoon {dolera) 
and scraper {musad)^ and made up into balls {bheli) weighing 4 seers each, of the 
shape of a cottage loaT The first ball is given to the Brahman at the makdl ; the 
others are taken to the bania and credited to the account. The crushed cane {khdi) 
is used to feed the fire with. The cane saved for next year’s feed is buried n a corner 
of the field. Youn r sugar-cane is attacked when about one foot high, by a worm called 
kansuat especially if the east wind blows. A smut called dl also attacks it under the 
same circumstances. Mice do much harm and also white-ants and frost.” (Gazet- 
teer, pp. 1 73-17 S). 

Lahore,— Sugar-cane is but little grown at present in this district, and what is 
grown is generally sold in the larger cities or towns for eating purposes. It is the 
exception to see a belan or sugar-mill in any of the villages j the only parts of the 
district in which the cane is grown is to the north-east of the Sharakpdr parganah, or 
south of the Lahore tahsil. ^ Around the city of Lahore, a good deal of the large 
thick cane called pona is raised, but f^ur or sugar is never extracted from t^is 
species, and it is merely grown for sale in the bazar.” 

Ludhiana. — “Sugar-cane is grown in an area of 13,213 acres, but its import- 
ance is much greater than is indicated by this, for the value of the yield is about 10 
times that of an ordinary unirngated crop, and the total annual value some R 12,00,000. 
It IS almost entirely grown foi the manufacture of some saccharine product (called 
kdiha, cane) but in a few villages the ponda or eating variety is raised. Kdtha cane 
IS grown in the unirngated lands ot the Samrala Bet (where it occupies 12 per cent, of 
the whole area), and of a few Ludhiana villages ; and at the wells in the uplands of 
Samrila and the eastern portion of Ludhiana, the best crop being perhaps that raised 
about Malandh, The cultivation in the Dhaia and B^t is much of the same descnp' 
tion. Cane is sometimes the only crop in a field for two years, especially in outlying 
ones where the supply of manure is limited. It may also be grown with the aid of 
a great deal of manure on land just cleared of another crop of cane or of a rabi crop 
of wheat, but, as a rule, it occupies the land for three harvests following a kkarif of 
cotton. Cane is not grown in the fields next to the site, but generally at a little dis- 
tance. It is always planted, if possible, on land that has been cropped with cotton, 
and in the Upper Dhaia Circle of S imrala, we find that the area under the two crops 
is nearly the same. The rotation is generally — 
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and back again to cotton, giving a cane, a cotton, and a fodder crop with, perhaps, 
a little grain in three years. The cane field is selected next to the well, as the crop 
has to be kept alive during the hottest months, and always gets more frequent water- 
ings than any other. The land is ploughed not less than 7 or 8, and up to 20 times • 
the more plougiiings the better. All the available manure has first been spiead over 
the fields and is ploughed in. The planting is done from the middle of Pha^an to 
the middle of Chet (March). The seed consists of joints {port) cut from the last year’s 
crop, which have been kept covered up in pits in the field. In planting them one man 
goes along with a plough, and another follows, laying down the joints at intervals of 
6 01 8 inches in the furrow. The plough in making a new furrow covers up the 
former one \ and the whole field is finally rolled. The canes spring from the eyes 
{ankh) of the joint. About 4 or 5 canes will come from one joint. Then follow 
waterings at intervals of 7 or 8 days in the uplands, and hoeings after each of the 
first fewer waterings. The fields are very carefully protected by stout hedges. In the 
Ret there are no watei ings, and seldom any hoemgs and the fields are quite open. 
The cane in the uplands grows to a height of 8 or 10 feet, and when it becomes heavy 
is protected by several stalks tied together. In the Bet the height is only 5 or 6 feet, 

S. 304 



Diitiunary of the Economic 


SACCHARUl 

Sugar. 

cultivation! 

in 

Panjab. 


Methods of Culti vatic n 


Muzaffapgarh 

305 


and this precaution is not necessary. There is altogether a great diifei ence in the 
modes of cultivation in Dhaia and Bet due chiefly to the difference of natural condi- 
tions, and partly to thediffeient habits of the cultivatois, those of the Dhaia being 
industrious Jats, and those ot the Bet apathetic Muhammadans, of the Rajput ana 
Gujar tribes piincipaUy. 

“ The method of exti acting the juice is much the same both tracts. Cutting goes 
on all day in the field, each cane being stripped and the flag at the top, with the small 
joints immediately below it, being removed. In the evening the seed joints are 
separated from the flag (which is then used for fodder or tor feeding the boiler 
furnace) and tied up in bundles for seed. The cane is carted to the belna or 
mill which stands trust outside the village site. The pressing is done in a belna 
or mill, the cane being passed between two horizuntally wooden rollers, and the juice 
running into an earthenware jar set to catch it In a corner of the enclosure of the 
mill stands the boiling shed, and the juice is taken into this and boiled in pans.” 
“In the Dhaia, the jat requires no assistance in the boiling and turns his juice into 
lumps {bheh) oi gur or into snakar which he may dispose of that very day. In the 
Bet the money lender has invaiiably advanced money on the crop, and his man 
does the boiling. Here the produce when boiled assumes the semi-liquid form of 
rub which is taken in part payment of the debt. Sugar cane is the crop invariably 
conveited into cash may be said to be the revenue-paying one It is very valuable, 
othetwise it could nevei have held its own so long, for it occupies the land the better 
part of two years ; and in Dhaia the labor of cultivation is incessant. Bullocks stand 
the wotk at the wells, and in the belnas for only a few years ; and the cultivators are 
never tired of complaining of their hard life. These objections make it a dangerous 
crop to any but the most thrifty classes. The jats keep out of debt because it is m 
them to do so; but the Muhammadan of the Bet will tell one that he is a victim of 
the sugar-cane crop, and he is right to some-extent, for he has not the qualities 
which would enable him to subsist while his crop is growing ” {Gazetteer Ludhiana, 
I35’J37)> 

Muz^PF\RG 4 RH. — “ Sugar-cane is grown in every part of the district except the 
tkal and the inundated tracts, but as it requires capital and abundant manui e, it is 
mostly found in the neighbourhood of towns. The selection of land for the next year’s 
sugar-cane is generally made in land which has just borne wheat. Beginning from May, 
the land is ploughed iro n four to five times dunng the summer. Aftei each ploughing 
the land is rolled and levelled. It is then heavily manured. Between Septembe’* 
and January a crop of turnips is taken off the land. The local theory is that tuinips 
do not exhaust the land. The truth is that fresh unrotted manure is used, which re- 
quires the extra handling and watei mg caused by raising a ci op of turnips to make 
it sufficiently decomposed to be beneficial for sugar cane. Aftei the tuinips have 
been removed the ground is ploughed eight times more and rolled. The sugar-cane 
is then sown in Februai y and March. Canes foi seed have been stored in mounds 
covered with earth called tig^ since the last years harvest. These ai e now opened 
and the canes are cut into peices with one or two knots in each^ plough, which 
has a brick fastened about the sole, to make a wide furrow, is driven thiough the 
ground. A man follows, who placK the pieces of sugar cane continuously in the 
furrow, presses them down with his feet, and covers them with earth. Then a log of 
wood called ghial is dragged over the field. After planting the only care which 
sugar cane requires is constant watering and hoeing. Judging from the accounts of 
other countries hoeing is not done often enough. 

“ Two hoeings are considered sufficient. Sugar-cane is cut and crushed from the 
end of November to the end of January. The double-roller crusher is always used. 

In the mode ot crushing and the management of the labour required, this district does 
not differ much from the rest of the Panjab, but a few points may be noticed. There 
are ten attendants on the crusher and gKr-boiler. The crusher is worked from mid- 
night to 10 .a., m. This time IS chosen as less severe on the animals than the day, 
and also because fewer visitors come at that time, it being deH^neur to give eveiy 
caller as much juice as he can eat, drink, and carry away. It is very difficult to 
estimate the net profits of growing sugai-cane. Each owner extracts his own juice 
and makes his own gur, I he wages of the workmen are paid in every possible form. 
For instance, the dhora, or man who puts the cane into the crusher, gets one blanket 
and a pair of shoes ; when crushing begins a quarter of a seer of gur and a chhitdk 
of tobacco every day, R4 and 'three seers oigar per month ; a present of Ri to R2 
[when the work is finished, and 15 seers of wheat under the name of bijrdi* Then 
again some attendants are paid by the kachcha month, and some by the pakka 
month. A hachcha month is a calendar month. A pakka month is when a sugar- 
crusher has worked 30 times, and each time has extracted 10 maunds of A 

pakha month may occupy two calender months or more. We get into more certain 
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ground when the owner of the cane has no sugar-crusher. He pays the owner of the 
crusher one-third of the outturn of g-dr, the owner of the crusher supplying all 
attendants and animals required for working it. With the best knowledge that he 
had at his disposal Mr. O’Brien calculated for assessment purposes that the aver- 
age net profits of sugar-cane per acre were R53. An intelligent Zaildar and sugar- 
grower of Jatoi, told him that the net profits of a successful crop were K'200 per acre. 
The Extra Assi'Jtant Settlement Officer, who was a land owner and sugar grower 
estimated the outturn at 15 maunds of gur per acre ” [^Gazetteer, 92 ' 93 )» 
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V.— CENTRAL PROVINCES. 

References. — Special Report by Mr. y. B. Fuller ; Agri.'-Hori. Soc. Ind. 
Trans i^Vol III., 72, 173, Proc.y 91 ; IV., igo ; Pioc., 40 , V., P>oc., 
<^ 5 / VPi 90 ^ 95 ) Proc.,7, 28; VII., Proc , 116; ^III., Proc.. 43% ; 
yourn., XIII., Proc., g ; New Series, Vol VII., Proc., ijg, j8o {Sorghum) / 
Gazetteer, numerous beiges , Official Correspondence, etc., etc. 

Area. Outturn, and Consumption. The table furnished at page n6 
shows the average area devoted to sugar-cane, in these provinces, during 
the five years previous to 1888, as having been 54,000 acres. Th.s yielded 
1540,000 maunds of coarse sugar, a quantity which gave an outturn of 
28*5 maunds per acre and which, when corrected so far as possible by the 
trade returns, exhibited a consumption of 9*00 seers per head of population. 
Since 1888, the area has been returned as 48,524 acres in 1887-88 ; 49,650 
acres in 1888-89; and 52,899 acres in 1889-90. It would thus appear 
that in the British portions of these provinces the sugar-cane area has 
slightly decreased. The Native States under these provinces manifested a 
normal area of 7,200 acres of cane with an outturn of 2,16,000 maunds, or 
30 maunds an acre. 

It is perhaps unnecessary to exhibit the distribution of sugar-cane cul- 
tivation in these provinces further than to indicate the shares taken by 
districts that have over 3,000 acres under the crop : — 



1887-88. 

1 888-89. 

18S9-90. 

Saugor 1 

3,498 

3,421 

5,500 

Betul 

8,o6g 

7,836 

7,987 

Chhindwara 

5,603 

5,603 

5,667 

Ghanda «*««••• 

3,232 

3,333 

3441 

Bhandara 

4,819 

5434 

5,640 

Bilaspur ••••*•. 

5,798 

6,522 

6,500 

Sambalpur ...... 

5,282 

4,353 

4,353 

Total acreage in these provinces • 

48,524 1 

49.650 

52,899 


Having furnished the above brief abstract of the most recent figures 
that have appeared, it does not seem necessary to do more in this place 
than republish the main facts brought out by Mr. J B. Fuller in a report 
on the sugar-cane cultivation of these provinces, published originally in 
1883, since the methods of cultivation and manufacture have in no material 
respect changed: — 

“ Excluding Feudatory States the total ar^ under sugar-cane is returned as 
53,937 acres. This is very greatly below the area which has been accepted in previ- 
ous years. In a report submitted by this Administration to the Government of India 
in 1879, the total area under sugar-cane was given as 93,927 acres. The agricultural 
returns which were appended to the administration report for 1881-82 show it as 
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87,084 acres. The area now returned is compared below division by division, with 
that returned in 1S81-S2 . — 




18S1-82. 

1882-83. 

Jubbulpore Divisi' n 

Nerbudda Division . 

Nagpur Division ^ . 

Chhattisgarh Division 



Acres. 

8,407 

18,969 

17,79s 

41,910 

Acres. 

7,444 

13*92 1 

15,027 

17545 


Total 

87,084 

53*937 


*'The decrease is large in every division, and in Chhattisgarh is enormous. It can 
only be explained by the assumption that the 1881-82 returns were absolutely incorrect. 
The present figures have been arrived at after special enquiry, and must be accepted 
as superior to the unchecked returns of malguzars and village accountants on 
which previous years^ statistics have been founded. It is, however, at^the same time, 
possible that the very fact of a special enquiry being held, led to a deliberate under- 
statement of area. The agricultural classes are notoriously suspicious of any attempts 
of Government to collect information on matters concerning them, and commonly 
believed that increased knowledge will certainly result m increased taxation. Sugar- 
cane cultivation has been undoubtedly very greatly falling off in the Jubbulpore-^ 
Nerbudda, and Nagpur divisions, since the import of sugar has been facilitated by 
railway communication, and I think that the decrease in the area now returned for 
these divisions is due to the returns for the last few years having been to a great extent 
each a mere copy of the one preceding it. The decr^se now returned represents 
therefore the extent to which cultivation has fallen off in several years and not in a 
single season. The decrease in the districts of the Chhattisgarh division cannot, 
howevear, be thus accounted for. The area now returned as under sugar-cane m the 
Raipur and Bilaspur districts is compared below with that (i) recorded at Settlement, 
and (2) returned in 1881-82: — 

Area under Sugar-rane 




At Settle- 
ment. 

18S1-S2. 

1882-83. 

Raipur 
Bilaspur . 

* 

Acres. 

3,390 

4*592 

Acres. 

18,618 

13,843 

Acres, 

2,349 

10,196 


** Comparing the present returns with those collected at Settlement, it is seen that 
cane cultivation in Raipur has fallen off 37 per cent., but in Bilaspur has more than 
doubled. In the third Chhattisgarh district (Sambalpur) no land measurement has 
ever been made, and the area under cane has been up to the present year roughly 
estimated as being between 9,000 and io,oco acres. The Deputy Commissioner 
(Major Macdougall) has now returned it as being only 1,558 acres, but I have not 
accepted this figure. Sugar-cane is more thickly grown in Sambalpur than in any 
other district, and there is hardly a village in the khalsa which does not contain some 
acres below the hund of the village tank I have consequently increased the area to 
5,000 acres, and I may add that m the opinion of Major Bowie, who is intimately 
acquainted with the district, this is considerably under the ]proper mark. 

Speaking roughly, therefore, the sugar-cane is cultivated most largely in the 
three following tracts ; (1) the Satpura districts of Chhindwara and Betul, (2) the 
districts of Bhandara and Chanda, and (3) the Sambalpur and Bilaspur districts. This 
localization is the result of irrigation facilities which are afforded in the first tract by 
wells, and in the two latter tracts by artificial tanks, which are often of very large size. 
That in the village of Nawagaon in the Bhandara district is 24 miles in circumference. 

'‘The great decline mcane cultivation since the opening of the Great Indian 
Peninsula Railway has already been noticed. I exemplify it by comparing the cane 
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area now returned in certain typical districts with that ascertained at settlement (in 
1S66-68) 



Area returned 
at Settlement. 

1 866-68. 

Aiea now 
returned 


Acres. 

Acres. 

Saugor ........ 

5,106 

3,217 

jubbulpore 

4 j 056 

1,980 

Seoni . . ... .... 

6,037 

S64 

Hoshangabad 

1,437 

648 

Nimar 

420 

199 

Betul 

7,000 

6 412 

Chhindwara ........ 

6,175 

4,433 

Bhandara 

14,579 

6,256 
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''The decline in cane cultivation has been made the subject of very careful enquir} 
by Mr. Nicholls, Deputy Commissioner of Narsing-hpur, who has ascertained the 
area under cane in each of the last 12 years in a block of 31 villages in his district. 
His figures are epitomized as below : — 

Four years. Four years. Four years, 
1871 to 1874. 187s to 1878. 1879 to 1883. 

Acres. Acres. Acres. 
Average area under cane .... 827 590 

" The cost of raising sugar in these Provinces is considerably higher than that in 
the North-Western Provinces, and its cultivation is gradually receding before the large 
imports which the North-Western Provinces annually pour into these Provinces by 
rail. The most distinctive soil of the Central Provinces is that known as 'black cotton 
soil/ and there can be no doubt of the unfitness of this soil for sugar-cane. It is true 
that its great retentiveness of moisture enables it to produce a |)00r crop of cane 
without any irrigation whatever (as will be noticed further on), but its unsuitability for 
irrigation and manuring debars it from producing a good crop of cane without a 
disproportionate expenmture of time and trouble. The future of cane cultivation on 
black soil m these Provinces may be gathered from the Bundelkhand (black soil) dis- 
tricts of the North-Western Provinces where the only traces of sugar-cane which can 
now be discovered are the disused stone sugar-mills, which are still found lying here 
and there about the country. 

" One of the features of the enquiry which forms the basis of this report, was to 
have been the ascertainment of the produce of certain selected fields in each district 
by actual experiment. I regret, however, to say that this appears to have been care- 
fully effected in only four districts. T he results are summarized below : — 


District. 

Plot experimentally cut. 

Outturn of un- 
drained sugar 
per acre. 


Acres. 

a 

Damoh • 

•05 

2,800 


•05 

1,920 


•05 

2,400 


*05 

i.Soo 


•05 

1,600 


•05 

1,400 


•05 

2,000 


Alter age of seven experiments 

1,988 

Mandla • 

•006 

1,916 


•006 

2,083 


Average of two experiments , 

1,999 
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District. j 

Plot e\ penmen tally cut. 

Outturn of un- 
drained sugar 
per acre. 


Acres. 

0 ) 

Chhindwara . 

3*0 

2,733 


1*3 

3,71s 


2*5 

2,952 


0*75 

2,397 


0*8 

3»659 


1*0 

2,502 


0*9 

2,802 


ADerage of seven experiments • • 

2,966 


Balaghat . • • 

ro" 

) 

982 


0*6 1 

r 

1,400 


ro 


1,372 


1*0 \ 


1,194 


I'O i 

\ 

1,468 


o* 75 t 

1,653 


05 t 

720 


0 * 25 ^ 

296 


Average of eight experiments • 

1,165 


“Experimental cuttings are also reported to have been made m the Jubbulpore 
and Betul distiicts, but the results obtained in the former distiict are disci edited by 
the Deputy Commissioner as unreliable No details are given of the experimental 
cuttings made in Betul, but the general average resulting from them is returned as 
2,01701 per acre To these facts I may add (i) that the outturn of a good cane-field 
grown on black soil with manure and irrigation on the Nagpur Government Farm, 
was 4,72otb per acre, and (2) that a plot of cane which was cut, pressed, and the fuice 
boiled down into sugar in my presence in a village in the Sambalpur district yielded 
at the rate of 3,466ft per acre. This plot had been selected with considerable cai e as 
being of average quality, and in the opinion of the village headman it was rather 
below than above the average. , 

“ judged by these facts the average outturns returned from some districts appear 
exceedingly ridiculous As examples I give below the average outturn returned for 
the Jubbulpore, Hoshangabad, Bhandara, and Sambalpui disti icts * — 





Average ouiturn of 

UNDRAINED SUGAR PER ACRE, 


District. 


In tahsil in 

In tahsil in 




which outturn 

which outturn 




highest. 

lowest. 




ft 

ft 

Jubbulpo’*e • 
Hoshangabad 



• 

1,148 

488 

420 

240 

Phandara 

• . • . < 

1 • 

1,074 

560 

Sambalpur 

. 

. • 

698 

loi 


“The Jubbulpo'*e returns are based on the reports of Tahsildais, to which the 
Deputy Commissioner does not appear to attach credit. The Hoshangabad figuies 
are not accepted by the Commissioner who considers them (as well as those given for 
Narsinghpurl much too low. The Bhandara figures are as reported by Tahsildars. 
The exhaordinary discrepancy between the figures for the two tahsils of the Sambat- 
pur district is ascribed by the Deouty Commissioner to one of the Tahsildars not having 


* Kathia cane. i t Kala cane, 
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understood his instructions. Major Macdougall considers 7208) as the averag-e 
outturn, and ascribes its lowness to the carelessness with which cane is cultivated in 
this district. On this point i quite disagree with him. What I saw of sugar-cane cul- 
tivation in Sambalpur gave me grounds for believing that the people make the best of 
the means at their disposal, and that the outturn is probably larger there than in any 
other district in the Provinces. I may add that the Deputy Commissioners of Narsingh- 
pur and Bhandara admit that on their figures the sugar-cane involves a considerable 
annual loss to those who cultivate it. 

‘M have theretoie not included the district estimates of outturn, but have pre- 
ferred to frame estimates of my own on the facts which have been detailed above. 
There is nothing moi e certain that in respect to the outturn of his field a cultivator 
considers any deception legitimate w’hen practised on a Government official, and any 
estimates which are merely founded on the statements of cultivators maybe rejected^ as 
absolutely untrustworthy. For the purpose of my estimates I throw the iS districts 

into three classes. The first includes those* 
Hoshangabad. in which the cane is sparsely cultivated, 
Nimar. whei e black soil prevails and the average out- 

Wardha. turn is further lessened by a portion of the 

Nagpur. cane being grown without irrigation; the 

Balaghat. second includes the Betul and Chhindwara 

districts in which cane is grovvn on a reddish 
soil exceedingly well suited to it and watered 
from wells; and the third includes the districts of Chanda, Bhandara, Raipur, Bilas- 
pur, and Sambalpur in which cane is, as a rule grown below artificial tanks and 
receives a plentiful supply of manure and irrigation. The average outturn in dis- 
tricts of the first class has been taken as i,8oolb per acre (=22^ mds or 16 cwt ) ; 
in districts of second class 2,6ootb per acre (— 32I mds. or 23 cwt ) ; and in districts 
of the third, class 2,4008) per acre (=30 mds. or 2i-| cwt ). The first estimate is 
based on the results of the Damoh and Mandla experiments, and the second on the 
experiments conducted by Mr Tawney in Chhindwara, which are, I consider, en- 
titled to much weight. Mr. Tawney considers that the fields experimented with 
weiC 'a little above the average, but not much,’ and I have accordingly slightly reduced 
his esbmate. For my third estimate I have no more solid foundation than the fact that 
the soil used for cane cultivation in the tank districts is, as a rule, not so well suited 
foi it as that of Chhindwara and Betul, and that the outturn must be therefore 
rather lower. I should mention that in the two western tahsils of the Bilaspur district 
cane is grown on black soil occasionally without irrigation, and the average produce m 
these tahsils will be much lower than obtained in the third tahsil (Seorinaram), where 
cane is grown on the system followed in the adjoining district of Sambalpur. 

The average outturn per acre assumed in the report submitted to the Govern- 
ment of India in 1879 was 4^ mds. or 360ft. The lowest of the estimates now 
adopted is five times this amount; but an additional justification for the present esti- 
mate can be obtained from the traffic returns showing the net imports of sugar by rail 
to Central Provinces railway stations (i) on the Bombay-Allahabad line, and (2) on 
the Nagpur branch line. It has been assumed that the former line serves the trade of 
all five distrcts of the Jubbulpore Division and of the Narsinghpur, Hoshangabad, and 
Nimar districts m the Ncbudda valley, whilst the latter line serves the trade of all five 
districts of the Nagpur Division and of the Betul and Chhindwara districts of the Ner- 
budda Division. 1 he sugar” imported has been all treated as undrau^d, and for this 
purpose the amount of drained sugar imported has been multiplied by 3, since sib of 
undrained sugar yield ift of drained sugar. The net imports during the year 1882-83 
are shown below . — 


* Saugor. 
Damoh. 
Jubbulpore. 
Mandla. 
Seoni. 

Narsinghpur. 


I CULTIVATION 
in 

Central 

Provinces, 

Area& 

Outturn# 



1 Imports. 

Exports. 

Netim- 



• 

Total equi- 


ports equi- 


Drained 

Undrained 

valent to 

Undrained 

valent to 


sugar. 

sugar. 

undrained 

sugar. 

undrained 



sugar. 


sugar. 

Stations Burhanpur to Jokhai 

a i 

a 

a 

a 

a 

on the Bombay-Allahabad 
^ line .... 

9,309,000 

22,634,o<'0 

50,560,000 

3,060,000 

47,500,000 

Stations Pulgaon to Nagpur 



on the Nagpur branch line 

662,000 

136,000 

2,123,000 

11,000 

2,112,000 
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“The population of the eight distncts served by the first strip of line is 3,280,508, 
and that of the seven districts served by the second strip of line 2,967,492. If the 
sugar imported by the latter districts stood in the same proportion to their population 
as that imported by the former districts, it would amount to 43,000,000 instead of 
2, 1 12, 000 Ih. The difference (4o,888,ooofe) represents the amount by which the sugar 
produced in the latter districts exceeds that produced in the former. 

“The area under cane In the Jubbulpore Division, and in the Narsinghpur, 
Hoshangabad, and Nimar districts is 10,519 acres, and that in the Nagpur Division 
and the Betul and Chhmdwara disbicts 25,869 acres. There is therefore an excess 
of i5j35o acres in the latter districts to produce the 4o,8SS,oootb sugar which they 
require. This allows for an average outturn of 2,658ft per acre. 

“ Calculating the gross produce at the assumed rate per acre, and adding it to the 
amount imported by rail the average annual consumption of undrained sugar per 
head ot population comes to 20ft in the districts included in the first of the above 
classes, and to 21ft in the districts included in the second class. 

' 1 he pi ice of sugar in the local market is given for each district in the sixth 
column of the appended statement, having been calculated for the cwt. as well as for 
the maund. Little or no refined sugar is produced in these Provinces, and it may be 
assumed that the whole of the produce is in the form of the mixture of molasses and 
sugar (containing roughly |rds of the former and^rdof the latter) known gurh. 
The prices which are quoted refer, therefore, to gurh only. 

“Sugar-cane is propagated by means of cuttings. Each cutting includes, as a rule, 
three joints or ‘ nodes,* but the Deputy Commissioner of Bilaspur reports that for an 
unirngated crop the seed canes aie planted whole. In making the cuttings it is usual 
to reject the upper 2 or 2 \ feet of the cane. Selection of seed canes appears to be 
never practised, and, as a rule, a corner of a cane field is set aside for seed, and the 
canes growing in it are used as such, whether they are superior or infenor to those on 
the remainder of the field 

“ Cane is grown on two entirely different systems, according as irrigation is or is 
not used. The only soil on which it is possible to grow cane without artificial watering, 
is tliat known as black cotton soil, and there is a certain amount of umrrigated cane in 
all districts in which this soil occurs. The Bil^pur district offers an illustration of 
the closeness with which methods of cultivation follow certein conditions. The 
Deputy Commisjsioner notices that in the west of the district (including the Mungeli 
tahsil and the Kawardha Feudatory State) almost the whole of the cane is unirrigated, 
whereas in Raipur and Seorinarain tahsils it is all artificially watered. He ascribes 
this to a difference in the varieties of cane grown, the hard, small kinds being grown in 
the west and the soft tall kinds in the east of the district. But the difference is entirely 
due to a difference in soil! In the Mungeli tahsil black soil forms 43 pet cent, of the 
cultivated and culturable area, whereas in the Bilaspur tahsil it only forms 19, and in 
the Seorinarain tahsil only 14, per cent. 

“ Unirngated cane is plant^ m November, December, and January on land which 
has, as a rule, enjoyed a yearns fallow and has been ploughed again and again during 
the preceing 9 months. The field is manured with cowdung at the rate of from 50 
to 200 maunds to the acre, it being often applied as a top dressing when the young 
shoots have appeared above ground. Pulverised oil-cake is also used in the Bilaspur 
district, being placed round the roots of the plants at the commencement of the rains. 
An im^rtant feature in this method of cultivating cane is the covering of the ground 
"vrith leaves so soon as the young shoots have come up. This checks evap^atitm and 
renders the lack of irrigation l«s harmful than it would otherwise be. The^ field is 
hoed and weeded between the rows of cane three or four^ times during the rams and 
the crop is ready for cutting in November. Cane cultivation on this system is known 
as Pal'war or Nagariaa. 

“By far the largest and most productive portion of the cane area is however that 
to which irrigation is applied. With the aid of water and manure cane can be grown 
on almost any d^cnption of soil, but the kinds most preferred are clayey loams.^ The 
reddish loam of Chhindwara is perhaps the soil which best repays manure and irriga- 
tion, and is the one best suited to sugar-cane in the Provinces. The seed cuttings are 
planted from December to March in ground which has been moistened by irrigation. 
For this purpose shallow trenches are excavated throughout the field by a plough to 
which a broad wooden mould board has been attached in place of the ordinary pointed 
share. Water is allowed to run m these trenches, and they are planted with cane 
cuttings, laid horizontally, while the soil is still moist. The land has been, as a rule, 
well manured with cowdung before the cane is planted, but in some places it is 
customary to apply the manure in the form of a top dressing when the shoots have 
appeared above ground. The manure is laid on the surface of the soil round the 
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plants, and water is then g'iven so as to carry it down to their roots. A liquid manure 
IS occasionally used consisting" of cowdung mixed with water From the sprouting of 
the plants up to the commencement of the rams constant irrigation, weeding and 
hoeing are required. The plants must be watered at least four times a month, and it 
U reported from the Bhandara district that cane planted in January will require in all 
30 waterings, 24 of w'hich are given before the rams commence, and 6 after their cessa- 
tion. The field IS, as a rule carefully fenced In places where wood is easily obtain- 
able scrubby bamboos are used, but if it is necessary to purchase them, fencing an 
acre is leported to cost as high as R7. In Chhattisgarh mud walls topped with thorns 
are commonly constructed round cane fields and these entail a considerable amount of 
expense and trouble. During the rains it is customary to tie up together all the 
stems springing from a single cutting, using for this purpose the lower leaves of the 
plants thenselves. In this way the plants are tied up in bundles of two or three, and 
the binding is continued with as the plants increase in height. This prevents the crop 
from being laid by high winds, and is further said to improve the quality of the 
juice by protecting the stems from the glare of the sun. 

'*1 he practice of 'ratooning^ is reported from the Bhandara district, but is only 
adopted wuth the kaihta variety of cane. After the first crop has been cut, the roots 
are manured with the ashes of the cane, leaves, and toppings, and copiously^ watered. 
A crop raised by ratooning is called khunli, and yields an outturn much inferior to 
that of a crop freshly raised from cuttings. 

It has already been noted that both wells and tanks are used as sources of irriga- 
tion, the former m districts within or immediately below the Satpura range, and the 
latter in the south and east of the provinces. Wells are, as a rule, lined with stone- 
work, but are sometimes mere temporary excavations made afresh each year. Water 
is most commonly raised from wells by means of the leather bucket drawn over a pully 
by bullocks. But the form of bucket which is used seems greatly superior to that used 
in Upper India. A leather tube is fitted to the bottom of the bucket, and a rope is 
attached to the mouth of the tube running parallel with that which carries the bucket. 
When descending or ascending this second rope keeps the tube doubled up with its 
mouth on a level with the mouth of the bucket, and no water consequently runs out. 
But when the bucket has been drawn up to the well’s mouth, the rope attached to the 
tube (which runs over a pulley on a lower level to that which carries the main rope) 
draws it straight out and the contents of the bucket are at once discharged. ^ The 
bucket is therefore self-emptying, and saves the labour of a man. In these Provinces 
a man is rarel}^, if ever, employed at the well’s mouth to empty the bucket. In the 
Jubbulpore Division and the Nerbudda Valley the Persian wheel is not uncommonly 
used for raising water from wells. Water from tanks, as a rule, runs over the fields 
flush • when it is necessary to raise it the lever lift is commonly employed. No water 
rate is paid as the tank is, as a rule, considered the common property of the village, 
even when, as is often the case, it has been constructed by the malguzar. 

“In both the Raipur and Bhandara estimates the only irrigation charge allowed 
for is the labour of coolies distributing water, and the cultivator is not debited with 
anything on account of interest on the capital expended on the construction of the irri- 
gation tank The Narsinghpur estimate is, I think, too low and omits several im- 
portant items. To grow an acie of cane by means of well-irrigation cannot, I think, 
cost less than R60. 

“ Two distinct types of machines are used in these Provinces for the extraction of 
susrar-cane juice. The mortar and pestle mill or kolhuy and the vertical roller mill 
{ghanra or charkhi). The latter again has two different forms, consisting in one 
form of two and in another form of three rollers. The use of the holhu appears re- 
stricted to the districts of the Jubbulpore Division and the Nerbudda Valley, down which 
it extends as far as Burhanpur. The two-roller sugnr mill appears peculiar to the 
Satpura range, extending a short distance into the plains on either side of them.^ Thus 
it is reported to be used on the southern side of the Narsinghpur and Nimar districts, 
and on the northern side of the Bhandara district. The three-roller mill is used in 
the south of the Provinces and in the Chhattisgarh districts 

“ The kolhu consists of a stone mortar, round which a large wooden pestle re- 
volves, drawn by a pair of bullocks. In order to press canes in it, it is necessary to cut 
them up into short pieces a few inch<K long, which are placed upright in the mortar and 
crushed by the pestle as it revolves over them and presses them against the side of the 
mortar. The two-roller sugar mill is, as a rule, fixed in a square pit excavated for the 
purpose, so that the tops of its rollers are just above ground level. One of the rollers 
is much bigger than the other, and is turned by a long cross beam fixed at its centre 
to the top of the spindle and drawn round by two pairs of bullocks. The smaller rollei 
is grooved into the large roller by a screw at its upper end and is turned round by it in 
the reverse direction. The mill is fed by men sitting in the pit. There is not sufficient 
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room in the pit to allow of whole canes being’ passed through and the canes are cut up 
into pieces of three or four feet The three-roller mill is, as a rule, fixed aboveground. 
The centre roller is the largest of the three, and turns the other two by means of a 
screw at its upper end, being itself turned by a long beam dragged round by two pairs 
of buffaloes The size of the mill varies, but its rollers are often as long as four feet. 
There is a great deal of friction, and in spite of a liberal use of castor oil the mill 
cannot be woi ked without a most excruciating noise, too familiar to any one who has 
travelled through Chhattisgarh during the pressing season. The canes are passed 
thi ough w hole. 

“ No one of these machines extract all the juice in a single pressure. The kolku 
pestle is allowed to revolve over the cane strips a large number of times, and the strips 
are wetted with watei to soften them and make them yield their juice easier. In both 
the roller mills it is necessary to pass the cane through twice, ^nd often three times, 
before the juice has been properly extracted. 

“ A great deal of trouble has been taken by some Deputy Commissioners (espe- 
cially by Mr. Nicholls in Narsmghpur) to introduce the Bihia iron roller mill to 
the people. A considerable number have been pui chased on account of Government, 
but few, if any, have as yet been sold to bond fide private purchasers. Cultivators 
readily admit its advantages, but will not invest their money in it. ^ Its superioiity to 
the kolku has been demonstrated beyond doubt by its large sale in the Punjab, the 
North-Western Provinces, and Behar. It has been supposed that it was much less 
efficient than the large wooden roller mill, but I do not believe this. I found last 
camping season a Bihia S'' roller mill lying unused in the Sambalpur cutchery, having 
been condemned as much less efficient than the wooden implement. But I proved by 
actual experiment that there was very little difference in the rapidity with which it and 
the native mill respectively crushed cane. It was set up side by side with a three-roller 
wooden mill of large size, and in order to test the amount of labour expended in 
turning each I had them woiked by coolies. The wooden mill required 9 men to turn 
it. The Bihia mill required only 3 men. The wooden mill required 3 men to 
feed it, since the cane as it emerged from between one pair of rollers had to be twist- 
ed by hand and pas ed back between the other pair. The Bihia mill was fed by one 
man. Three-and-a-half maunds of cane were given each mill, and were crushed by the 
wooden mill in 3 hours, and by the iron mill in 3^ hours. The quantity of juice obtained 
was carefully measuied, and found to be almost exactly the same in both cases. The 
Bihia mill therefore saved the laoour of 8 men. The villagers admitted its superiority 
and asked to be allowed to keep it for a week or two and try it themselves. But as 
long as a malguzar ^n obtain labour p-actically free ot cost, it will hardly pay him to 
purchase an iron mill. The Bihia mill cost Rioo, and the wooden mill had been 
made by the village carpenter for R2-12-0, Of course, it had in reality cost mo^e 
than this since a large portion of the carpentei’s annual village dues should be 
debited to it. But the village could not well dispense with its carpenter even though 
he were relieved of the labour of making a w'ooden mill by the purchase of an iron one. 

“Over the greater part of the Provinces the luice is concentrated in a large iron 
vat fixed over a furnace sunk in the ground. The row of four boiling pans used in 
some parts of Upper India is unknown here. But in the districts of Chhattisgarh, 
where iron pans until lately could have been only acquired with great difficulty and 
expense, earthen pots are used for sugar boiling. Four pots are placed over a furnace, 
which may be circular in shape with a domed roof perforated with four holes for the 
pots to rest in, or may be a meieopen trench in the ground. There is an immense con- 
sumption of fuel, and were not brush-wood easily obtainable sugar manufacture on this 
system would be a most expensive process The crushed cane (megass) which fur- 
nishes in Upper India the entire amount of fuel used, would here go such a little way, 
that it is almost entirely disregarded and is very often not thrown into the furnace at 
all. Sugar boiling in these pots is a long process In an experiment which I made it 
took 9 hours to concentrate 53tt) of sugar, and the process very frequently ends in 
burning the sugar and turning it all inio uncrystalhsable molasses. The proportion 
of molasses in Sambalpur sugar is very large indeed, and represents an enormous 
annual waste of^ money, due to inperfections in the boiling process. There is pro- 
bably no equal improvement which could be effected at so little cost as that which 
would result from the introduction o"^ iron sugar boiling pans into the east of Chhat- 
tisgarh. They have already found their way into the western poitions of the Raipur 
and Bilaspur districts. 

“Tnecost of working a kolku has been calculated by the Deputy Commissioner 
of Narsmghpur to be Ri-io-o per day as below 

. R a* p. 

Cutting cane in field 020 

Stripping and cutting into pieces 040 
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But this should be increased by at least four annas on account of the wages of 
the sugar-boiler, making the total daily outlay R1-14-0, A kolhu will press some 14 
ma mds of cane in a day. To produce an outturn of i,SooIb gurh per acre a 
\veii(ht of 250 maunds cane will be required Ihis will take about iS days to press 
and will cost theiefore in all (R1-14-0 x 18 =) R33-I2-0. Assuming the produce to 
be i,SooSb =i(or 22^ maunds) sugar, the cost of manufacture comes to R 1-8*0 a 
maund. It may be safely estimated as between Ri-S-o and Ki-i^-o 

“ We have already seen that the cost of growing an acre of 250 maunds cane in 
Narsinghpur is about R50. Adding tne cost of manufacture (R3 3* 12-0) to th«, the 
total expenditure per acre amounts to R83- 12-0. Against this the cultivator obteuns 
2z\ maunds of sugar, wh ch at the rate of RS” 5 *o P®*" niaund is worth ^ 1 19-S-0. rlis 
profit per acre is therefo^-e between R30 and R40 

“From what has been written above, it will have been seen that the production of 
sugar in these provinces is a domestic industry carried out by the cultivator himself 
without the intervention of a capitalist. The man who grow’s the cane himself as a 
rule makes the sugar, and although this system undoubtedly results in the manufacture 
ot very bad sugar, it has its advantages in allowing the cultivator to remain his own 
master and not placing him at the meicy of a money lendei, which has had so disas- j 
tious an effect on his position in some parts of India. Speaking generally, the whole 
of the Sugar which is produced is for local consumption, but it falls very tar short of 
the wants of the population. Including the Feudatory States the amount of undrain- 
ed sugar annually produced may be assumed to be 1,255,000 cwts. (= 17,57,000 
maunds), and the amount annually imported is equivalent to some 458,000 cwts. 
((5,41,000 maunds) more. This allows lyib of undrained sugai as the annual con- 
sumption per head of a population (including hill tubes and feudatories) of ii^ 
millions. 

In conclusion, an interesting fact may be noticed concerning the cultivation of 
sugar-cane in Chhattisgarh. Its cultivatu'n over the greater part of this tract should 
be impossible were it not for the supply of water afforded by the village tanks which 
were primarily constructed for the supply of drinking water and are Held to be com- 
mon property. A plot of ground Immediately below the tank is reserved for cane 
Cultivation, and is, as a rule, divided into two portions, one of which grows cane each 
year, while the other lies fallow or is put under a crop of pulse. Ever^r cultivator in 
the village has a right to a small stdp of land in this plot, which is divided off into a 
long series of small ‘allotments. ' In cultivating their allotments cultivators render 
mutual assistance to each other and in this way mutually reduce the cost ot cultiva- 
tion. A single Sugar mill and boiling furnace suffice for the whole village and are 
used by the cultivators in tuin. It is obvious that this system could not work well 
unless the cultivators agree to observe certain definite rules as to the apportionment 
ot water and the use ot the cane press 1 hese rules are laid down by the village 
headman (or * Gaontya ’ ) and seem to be generally earned out without difficulties 
aiising. The idea of separate lights and interests, as opposed to possession in com- 
monalty, is now, however, rapidly gaining ground in Chhattisgarh, and it will probably 
become each year more and more difficult to cultivate on terms which pre-suppose the 
existence of kindly feeling between the Gaontya and the cultivators and between one 
cultivator and another. In the Sambalpur district plots of cane cultivated by a ryot 
in his own field by means of a well sunk by himself are already of no uncommon 
occurrence. ” 


VI.— CENTRAL INDIA AND RAJPUTANA. 

Reference — Agri^-ffort, Soc. Ind, Trans: — VIII Proc^t 408, 

Area, Outturn, and Consumption — It will be seen by the table given at 
page 1 16 that the Government of India has accepted the normal sugar-cane 
area for the five years previous to i888 to have been in Central India 40,000 
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acres and in Rajputana 34,300 acres. The former is regarded as havin<? yeild- 
ed 8,35,245 maunds of coarse sugar, say, 21 maundsan acre, and the latter 
8,36,000 maunds, or 24 5 maunds an acre. The incidence of consumption on 
head of population was further found to have been 3*5 seers in Central 
India and 5 0 seers m Rajputana. But in the former calculation no provision 
has apparently been made for the imports, although 5,50,000 maunds were 
credited to the production of Raj' pu tana. The rail-borne trade returns ex- 
hibit Central India and Rajputdna conjointly, so that it is not possible 
to assign the exact shares taken respectively, but in 1888-89 Central 
India and Rajputana conjointly received 2,97,786 maunds of refined sugar 
(or, say, 8,93,358 maunds expressed as t2cr) and 17,16,537 unrefined sugar. 
These two amounts may, therefore, be accepted as representing a grand 
total of 26,09,895 maunds; or deducting the exports a net import of 
25,95,880 maunds of raw sugar. If, therefore, to cover all possible errors, 
we assume a net import of only 10 lakhs of maunds by each of the tracts 
of country here dealt with, it would appear that the average consumption 
per head of population (during the five years previous to 1888) was in 
Central India as near as possible 8 seers and in Rajputana 7 seers. And 
it is probable that these estimates very nearly repiesent the consumption. 
At all events, there is nothing to show that the people of Rajputana use 
more sugar than do those of the Central Indian Agency. It will be seen 
from the review of the internal trade of India (given in the chapter on that 
subject, p, 366) that these States draw very largely on the North-West 
Provinces, but that the demand for foreign refined sugar is rapidly increas- 
ing. The exports of refined sugar from Bombay port to (Central India 
and R 4 jputi.na {p» 364)^ have been approximately doubled within the past 
four years. The supply from Bombay is, however, at present only about 
ith oi that from the North-West Provinces. In the question of the sugar 
supply it may be said that so important are the Native States of Central 
India and Rajputana to the North-We'^t Provinces that perhaps no better 
means exists of testing the progress that may in futuie be made by the 
imported, in competition with the locally produced sugars, than by watch- 
ing the demands of these Native States. 

A. Central Indi4. — The methods of cultivation pursued in the 
vatious Native States of Central India and Rajputana are so similar that 
it is perhaps unnecessary to republish more than one or two of the reptirts 
which were furnished to Government. In the chapter on races of cane 
grown, a very complete selection of passages has already been given 
(pp 59—72) from these reports, owing to their being of more interest in 
that subject than the slight differences that exist in the observances and 
practices of the cultivators. 

Colonel O. Martin, C, B., Political Agent, West Malwa, wrote : — 

'*The land is well manured with cowdung, which should be two years old, and well 
rotted, or sometimes the cane suffers ; about 20 cartloads of manure are requii ed 
for one bighd The soil is dug feet deep, well pulverized, manured and made up 
into beds suitable for opium, the cane is then layered 6 inches deep, being pressed 
in with the feet and opium seed sown over it at the same time. When the opium crop 
is gathered in March, the stalks are uprooted and the ground lightly ploughed in 
furrows, parallel to the layers of cane. The ground is well irrigated and weeded till the 
rainy season, after which, or in October, the crop is irrigated, the soil not being allowed 
to become dry, and continued at intervals until the cane is ready for cutting in 
December 

‘‘ Estimated cost of cultivation and manufacture so far as the latter is performed 
by the cultivators, and estimated net profit 

In one bigka 3,000 stalks are required for layering if Ponda, No. Ci), is used 
the cost would be Rioo ; (2) Kald, the cost would be R60 ; (3) Sufaid and (4) Muiana, 
j the co^ would be R20 each, and for (5) Surrt^ R25. The rent would be R25, weeding 
1 R12, labour of sowing R4, hedging R5, manufacturing the crop into R40, total R106, 
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leaving" a profit to the cultivator i 4 i 4 , R120 being the value of the average crop. In a 'CULTIVATION 
very good season the profit maybe R50* The above statistics regarding the expense 
of cultivation apply to all varieties, and the profit to the varieties (3) Sufaid or Dholai inoia, 

(4) Miliaria.^ (5) Surri, (1) Ponda^ and (2) Kala which are used for eating, are gene- West Malwa* 
rally sold stand mg at a profit of 8100 and R60 respectively. 

**The juice is extracted in two ways in a AV/Aw, and a Chirkhi Kolhu is of two 
kinds, both being blocks of hard stone, a cavity being excavated (i) sunk to the level of 
the ground, (2) 2 feet above ground, the stem of a babul or tamarind tree called Lat 
IS introduced into the cavity of the stone, and the revolution given by a pair of bullocks 
moving round the mill expresses the juice. The Chirkhi consists of revolving rollers 
placed vertically, and the cane is pressed between them much as in machine of Euro- 
pean manufacture 

“The juice is manufactured m a large iron vat {kuras), in which it is boiled to a 
thick consistency, cooled and tied in cloth, and thus becomes gur. Before the j‘uice 
is thick it is placed in earthen vessels and called ra 3 , and from this brown sugar 
{i>kakai) is made by placing it in bags of cloth and piled one on another. Small 
crystals crude, which are called shtra, and are not used for eating, but for mixing 
with tobacco, or given to cattle ; what remains in the bags is re-boiled and clarified 
with milk, and becomes shakar, or brown sugar. 

“The_ people of this country mostly use and comparatively little sugar 

{skakar) is made, and it goes through no further refining process 

'* GAr and rdb are usually manufactured, the average market prices being for 
them from 8 to 16& the rupee. The price of sugar (shakar) being from 6 to sS the 
rupee. I have applied to the States for statistics of area under sugar-cane, and will 
submit them w'hen obtained ; but as there will be delay in obtaining this information I 
give as much as I am able to obtain without greater delay 

Major-Gen. W. Kincaid, Political Agent, Bhopal, furnished the follow- Bhopal, 
ing account of the cane cultivation of that State 3^4 

“The mode of cultivation is as follows: — ^The fields are plouged seven or eight 
times, manure is then applied and square beds formed Pieces of cane, and sometimes 
whole canes, are scattered in the beds, which are then flooded with water, and the 
canes are pressed in and buried in the mud with the feet. Tf e process of planting 
the Nugguf'mar and Bhurree canes is different. ^ Furrows are made in the fields by 
means of a plough, and pieces of canes are put in them. They are then closed 
with earth and covered with the branches of Kkaukra tree 

“The sugar-cane flourishes best in morun or the black soil before mentioned. 

The fields are generally watered twice a month in the cold weather, and once a week 
in the hot weather. 

“ The approximate cost of cultivation of cane, and manufacture of jaggery, is 
from R150 to R200 per acre, and the estimated net profit from R20 to R50. 

“The estimated outturn of an acre is from 21 to 25 tons of sugar-cane. When 
fields of cane are sold f which is very rare), they fetch about R75 to Rioo per acre. 

“ The juice is extracted by means of a stone-mill worked with two bullocks. The 
canes are cleared of leaves and cut in pieces about i foot each. A man puts these 
pieces into the mill, and takes them out when the juice has been expressed. 

“ The juice is usually converted into *gttP or jaggery, but confectionei s sometimes 
manufacture sugar from the juice m small quantities by the following process . — 

“The juice being boiled down m a cauldron is poured into earthen vessels to cool 
and crystallize, after which it is filled in blanket-bags to allow the liquid part to drop 
through. After this draining process the raw sugar which remains in the bags is 
spread in a masonry cistern, in layers of the sugar and choi (an aquatic plant) alter- 
nately, By this method any moisture still remaining in the sugar oozes out, and the 
sugar becomes perfectly dry. The choi is then separated, and the sugar is trampled 
upon, by which means it gets refined. 

Sugar of local manufacture is not sold in the market, being manufactured only 
in small quantites by confectioners for making sweetmeat. 

“The cultivator pays interest from 12 annas to R2 per cent, per mensem to his 
banker for money advanced, and sometimes repays him in jaggery at a cheaper rate 
than that current in the market, which constitutes the banker’s profit. 

'‘The demand for sugar is met by foreign importation and not by local 
manufacture. ” 

Pundit Suroop Narain, Deputy Ag'ent, Manpur (Malwa), Manpup, 

supplied the Government of India with the following replies to the ques- 3 x 5 
tions indicated by marginal notes : — 

“ Both the black and white kinds of cane are cultivated promiscuously in black. 
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rich and Pandar soils. Depth of soils varies from 4 to 7 feet ; patches of even ground 
capable of retaining moisture are preferred. 

The usual time for sov\ing IS from November to January. Some begin sowing 
in February and continue it up to April, from the necessity, perhaps, of having to 
attend to opium fields in the earlier months, but late sowings of the cane give inferior 
results. The fields intended for cane sowing are ploughed up six or seven times, so 
that the soil gets thoroughly soft and even. Trenches of 1 to feet deep are then 
cut I foot apart in straight lines, across the fields. Village manure finely powdered 
to the amount of eight cart-loads per bigka is then put over the siiiface. The 
field being watered, bits of cane, from 2 to 3 feet long, are then laid in the trenches 
horizontally, being so placed that the end of the last touches the head of the one 
coming next to it, as shown below. 

“On the laying in of the bits being completed, the trench is wateied, and as the 
watenng goes on, a man stamps the bits down with his feet, causing them to sink 
deep into the soil. This operation is continued until the bits have got 12 to 15 inches 
deep under ground, and then they are le^t to germinate. 1 he germination follows in 
from six to eight weeks in cold, and from 15 to 20 days in hot seasons. 

“The black loam and Pandar soils are considered the best for sugar-cane. The 
answer as to the extent of irrigation is not uniform. One says that two waterings in 
cold and four in the hot seasons, with onein October, are sufficient. Another says four 
in cold and eight in hot season should be given. A third makes five in cold and six 
in hot season, with one in October 5 and the last has three in cold and six in the hot 
seasons. 

“ The first watering is done within 12 days after the sowing. 

“ There is again difference as to the cost of cultivation and manufacture. 

“ In Manpur the cultivation of one bigha of cane in 1S81 -82 is returned as costing 
RS2, and ti»e manufacturing of cane-iuice into gtir R62, or a total of R 1 44. The 
yield is estimated at 30 maunds, which, sold at R 180, leaves a profit of R36. The 
figures for Bagund and Jamnia are as follows ; — 



Cultiva- 

tion. 

Manufac- 

tunng. 

Total. 

Yield. 

Profit. 

Quantity 
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1 

R 

R 

R 

Mds. 

R 

R 

Bagund . 

log 

50 

159 

21 

172 

13 

Jamnia 

120 

4$ 

168 

30 

190 

22 


“ The cultivation of cane in Barwani has hitherto been rather unsuccessful, and loss 
to the cultivators has followed geneially, such loss being estimated to have amounted 
to R42 per bigha on the average in 1881-82. 

“ The juice is extracted either by means of stone-mills, in the manner in which 

011 is extracted from seeds — and in that case the cane is cut into small pieces, which 
are put in the mill like seeds — or by screw-mills — in which case entii e canes are crush- 
ed between wooden rollers turned by screws. After the juice is extracted in either 
way, it is allowed to collect in large earthen vessels placed at the distance of 10 or 

12 feet from the mills, and connect^ with them by woo en pipes From these vessels 
the juice is transferred to large iron pans, which are placed over fire, and suffered to 
boil until it acquires consistency In this state the j'uice is transferred to earthen pans 
to cool. When sufficiently congealed, the stuff is made into lumps varying from 2 to 
3ft (in Malwa) todoli (in Nimar). The process of refining sugar is not followed 
anywhere in this part of the country. 

“ As stated above, the only process of manufacturing followed in this part of the 
country is that of making coarse sugar or g&r. The variety in the quality of the 
latter aris^ from the nature of the cane or the skill of those employed in manufac- 
turing. The gi/rmade of the juice of the white cane is geneially of light yellow 
colour, while that made from the black is brown or blackish. The first sells at the 
rate of from R6 to R7 per maund. 

There is not much cultivation of cane carried on in the territories under Manpur. 
The total quantity of land under this crop in 1881-82, as shown above, was only 107 
bi^kds \2 tiswd^. This arises partly from the fact that Indore and Dhar districts 
coming under this Agency, are excluded from the return, and mostly from the nr- 
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cumstance that, generally, cane cultivation m Malwa does not pay so well as that of 
poppy. It is only when the price of opium falls very much, reducing the pronts 
arising from its cultivation below a certain limit, that cultivators are induced to turn 
to the cane cultivation. The best thing with poppy cultivation is that all labour and 
trouble connected with it is over in four months. Cane, on the other hand, takes a 
whole year before the labour and money spent in its cultivation is repaid to the culti- 
vator. There is not much prospect, therefore, of the extension ot cane culti^tion in 
this part of the country. The largest extension, I believe, is going on in Holk^ s 
territory from the two-fold reason of His Highness extending in igation works v\ithin 
his State, and the necessity ot his subjects have to labour hard and utilise all means 
of raising crops to be able to pay the high rates of rent on land prevailing in this 
State — 1 j -i. 

(1) In regard to the question of cultivator’s obligations to the money-lender, it 
may be said that the normal condition of the class jn Native States is indebtedness 
totheSarcar; most of them have to draw upon him not only for the revenue they 
pay, but for money wherewitii to pay for all their daily wants, excepting gram ; and 
the consequence is that all the produce of their fields goes to the money-lender, w'ho 
squares his accounts at stated periods, adding high rates of interest to the principal, 
and so the debt continues accumulating till it is wiped off by death, insolvency, emi- 
gration, or the like. 

(2) The Cultivation and manufacture is generally united. There is generally one 
mill, and the boiling establishment in a village, and each cultivator has to extract the 
juice and boil it into coarse sugar by turns. The latter process is said to be generally 
gone through with the assistance of Marwari Brahmins, who are called in, perhaps, 
both as particalarly skilled for the work, and as suited by their caste to make sugar 
which all people would use. 

(3) As to comparative profits of the industry, the general impression is that cane 
answers better than gram, and worse than opium. 

(4) There is not much capital engaged in cane cultivation, as will have appeared 
from the answers to the above queries. 

^ (5) The production even of coarse sugar igtir) does not equal the demand ; much 
is imported from Khandesh and other parts of the country. 

^ (6) Foreign competition does not seem to lead to the extension of cane cultivation, 
owing to the causes adverted to in the commencement of this query (g). 

“So long as the cultivation of poppy is not diminished by natural causes and the 
necessity for the increase of that of cane is forced upon the people, no improvement in 
the modes of cultivation or manufacture is likely to take place.” 

A. Rajputana.— While discussing the sugar-cane of Dholpur and 
after having described the forms of the plant met with (see the chapter 
above on that subject). Colonel T, Dennehy wrote : — 
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** The area under cultivation of sugar-cane in Dholp ur in 1S82-83, is 2,443 acres, 
of which about 1,000 acres is chain, 800 acres sarota, and 600 acres dhori. 
This amount of cultivation is somewhat larger than it has been since the drought of 
1S76-77. For the last few years zeera (cumin seed) which is also a paying crop 
and requires less irrigation, has been largely grown This year the price of zeera 
has fallen considerably and cane cultivation has been in many places resumed. 

** The sugar-cane is generally sown in well irrigated fields which have grown 
cotton during the previous year. 

In January the land intended for cane is completely flooded from the adjacent 
tank or wells. A couple of days after this first irrigation it is thoroughly ploughed 
and then manured, and again ploughed five cr six times so as to entirely break up 
the soil and disseminate the manure. In the meantime the cane intended for seed is 
buried under dried leaves which are kept moist for ten or twelve days. When the 
land is ready the cane is taken out, stripped of its leaves and cut into lengths of 
from 12 to 18 inches, each length containing one or more joints and eyes. Two 
ploughs are used for the sowing, the first makes a furrow 5 or 6 inches in depth in 
which the sower lays the seed, pieces of cane, horizontally, each at a distance of 8 or 9 
inches from the other, a second plough taking the soil only 3 or 4 inches deep follows 
to cover in the earth in the furrow on the pieces just sown. After this last ploughing 
the land is harrowed with a harrow without teeth, a thick level plank like a railway 
sleeper. The field is then surrounded by a mud wall or thorn fence as a protection 
against cattle and antelope. Sowings are generally made in January and February, 
all, even the late sowings, are completed by the end of March. The field is irrigated 
on the third or fourth day after the completion of the sowing, and from that time 
until the rains set in irrigation is almost unceasing; every portion of the field should 
be well moistened at least once in 8 days. The cutting and harvesting of the crop 
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takes place from the beginning of November to the end of December. It is a com- 
mon practice in Dholpur to cut the sugar-cane close to the ground and leave the 
stumps and roots for another year The leaves of the old canes arebuint and the 
ashes spread out over the roots. With frequent irrigation the roots are made to 
sprout again and a fresh crop is produced much^ inferior doubtless to the first, but 
which still repays the trouble and cost of irrigation. This second crop is harvested 
at the same period of the year and m the same manner as the first had been. A third 
inferior crop of dhoti cane is sometimes thus obtained; chain and can only 

produce at most two crops. 

‘‘ Sugar cane is cultivated in Dholpur in black soil, in domai (black soil and 
clay), in pilia (yellow clay), in mattiar (clay and sand), and m bhoor (sandy soil). 
The two first give the best results. 

“ The average cost of cultivation including hire for labour, ploughing, irrigation, 
etc., is about R85 per acre. The cost of manufacture of juice into is about 
R20. The value of raw juice sold and of gur manufactured is about R150. The 
average net profits would thus be R45 per acre. In reality the actual piofits are 
much greater than this amount, as the hire of labour, although estimated for in this 
calculation, is scarcely ever actually disbursed by the cultivator, the work being in 
most instances done by him and by ms family. 

“The average outturn from an acre of sugar-cane m Dholpur, taking into consi- 
deration the proportion of the different kinds of cane ^ cultivated, would be about 
12 tons of raw juice. About one-fourth of this juice is eithei sold m its raw state or 
is consumed without any process of cooking or manufacture by the cultivator and his 
family. From the remaining 9 tons a little over i ton and 2 cwts, and a few pounds 
(or 30 maunds) of gur is made. 

“ No saccharine product except gur is manufactured in Dholpur The process 
of manufactuie offers no peculiar features. After expressing the juice in the 
kolhd, or stone cane-pr«s, in the ordinary way, it is poured into large karkaos^ 
or iron dots, in which it is boiled over temporary furnaces, chulas made in the 
immediate vicinity of the field. The refuse cane supplies the fuel, ^veral cultiva- 
tors often combine to purchase one or more karhoas which they use in turn and 
which are let out for hire to others when not required by the owners. The juice of 
each field is boiled down separately ; standing fields of cane are sometimes but rarely 
disposed of to speculators Usually the produce is disposed of as manufactured 
g 4 r^ and the selling price is usually on the average R4-8 per maund, 

“ I he richer cultivators pay all the expenses of their sugar-cane cultivation from 
their own capital. Several others are able to obtain for the purpose loans from the 
State at the rate of 6 per cent per annum interest ; but many who neither have capital 
of their own nor can obtain a loan from the State, borrow from money-lenders about 
R40 per acre on their prospective crop, and for this accommodation they pay mteiest 
at the rate of 13 per cent, per annum. These loans are generally repaid in from 
10 to 12 months. 

" The profit realized by the cultivator on an acre of sugar-cane should be. allowing 
for interest paid to the money-lender, from R40 to R60. The total amount of capital 
employed in the growing of the sugar-cane and manufacture of gur alone in the 
State would be about three lakhs. 

" Putting the consumption of gir at 12 seers per annum, per head of population, 
the annual consumption in the Dholpur State would be 75,000 maunds or 2,754 
tons, 9 cwts and 32fc. The amount produced is 73,290 maunds or 2,691 tons, 13 
cwts. and 28fb. As comparing production with consumption, therefore, we find 
that the State produces about 1,710 maunds or 62 tons, 16 cwts and 4lh less than 
its actual requirements. That is to say. that the quantity of g&r impoi ted to 
Dholpur exceeds that exported from it by about 1,710 maunds or 63 tons, 1 6 cwts. 
and 4lb. If we consider the underpopulated condition of the State from which it 
is only beginning to emerge, and its inferiority of means of irrigation compared to 
districts in British territory, it is probable that for some time to come the cultivation 
of the sugar-cane (which necessitates considerable labour and exceptional irngational 
facilities) will not increase to such an extent as to place Dholpur in the position of a 
considerable exporter of saccharine produce. 

^ A great deal beeii done by the Durbar for the last ten years in the direction 
of increased means of irrigation by tanks and wells, a number of which are being 
made every year, A system or ‘ taccavi ’ advances established by the Durbar is 
also bring largely taken advantage of by the people. Sugar-cane cultivation is 
undoubtedly increasing slowly and surely. 

^The annual production of g 4 r averages about 73^290 maunds or 2,691 tons, 

13 cwts. The imports exceed the exports by about 1,710 maunds 01 6a tons 16 cwts. 
The consumption amounts to about 75,000 maunds or 2,754 tons, 9 qwts,** 

S. 316 



Product 's of India 


203 


of Sugar-cane in Central India & Rajputana. {G. Watt') 


SACCHARUM: 

Sugar. 


Mr. A. Wingate furnished the following memorandum on the sugar" 
cane cultivation of Meywar State 

No special soil is devoted to sugar-cane, and it is found m clay, loam, or sandy 
soils wherever there are suflficient water and manure to permit its cultivation. The 
cane is finest in the rich black soils, but is most abundant in the sand> loams on the 
banks of rivers or in lands below tanks where the water-supply is constant and easily 
got With a good water-supplv and plentv of manure, the area under cane is sure 
to large whatever the soil may be, but with the same advantages, a loamy would 
be preterred to a sandy soil. In black soil irrigation, cane will always be found in 
isolated plots of ^ of a his'hd to a highd or so, more if the water is near the surface, 
hardly any it the water is at a depth of 40 to 50 teet, each asami or cultivator growing 
his plot under his own well Similarlv under tanks with a full supply all the year 
round, cane will be found though the soil is very stiff; and in more compact areas, 
very refreshing to look upon in the hot weather. And along the banks of such a 
river as the Banas, where the soil vanes from the richest loam, locally known as 
dnamini to the sandy or retri soils, and where water can be had by digging 
a few feet into the sub-soil, the planting of cane is only limited by the manure or by 
the price of its competitor, opium. The reply of the people to the question is that 
soil ’is by no means the important factor in successful sugar-cane cultivation, though 
in special cases it may hinder such cultivation as where the water is salt or the land 
usar, 

“ There is very little selection by the cultivators nor have they much opportunity 
of selecting. The bulk and weight of the cuttings required for planting prevent 
importation from a distance, and each village generally supplies itself. But were very 
good cane available the villagers would readily buy it. The introduction of better 
varieties must originate with the Government With his slender capital, a cultivator 
would never dream of making experiments ; the experience of his forefathers indicates 
a certain, if a small profit, and any element of risk is avoided. 

** I regret that under this head the information is very imperfect, first because 
there is none at all except for khalsa villages, and, secondly, because the papers of 
these are neither available in one place nor finally totalled. I have only been able 
to get figures for 251 villages and as for many of these the sugar-cane area has been 
hastily picked out for the purposes of this report, I am not inclined to place any re- 
liance uj^on them. As far as the figures go, these 251 villages give an average of 
ii^th bighds of cane per village, so that the 850 villages measured ought to give 
9*500 bighds under cane, and raising this (in the proportion of 3i to I3-|, vide 
Mr. Smith’s report) so as to include jagri territory, there should be an area of nearly 
37,000 bighds cultivated m Meywar. At 20 cwts. per acre, this area would produce 
18,500 tons of gur or 5,18,000 imperial maunds, which at 15 seers per head would 
supply a population of 1,381,000. The population is returned at 1,443,144, and 
doubtless this is below the mark. Taking the population at li millions, 5,62,500 
maunds of gur at 15 seers per head per annum would be necessary, which at 20 cwts. 
per acre would require 40,000 bighds under cane ; but there is some importation of 
gur from the North-Western Provinces, and though there is some exports to Marwar, 
the imports on the whole exceed the exports. Still 1 think it extremely probable 
that an area of iS,ooo to 20,000 acres may be under sugar-cane in Meywar, producing 
18 to 20 thousand tons of gdr. 

Land intended for sugar-cane is very thoroughly ploughed, _ usually a crop 
of makka (Indian-corn) or san (flax) has been reaped in the rains, and during 
September and October the plot is ploughed up. At each ploughing the field is gone 
over twice, first one way and then across at right angles to the first furrows. Aftei 
two or three such double ploughings, the clods are broken by a heavy log of wood 
usually a trunk of a tree roughly squared, or a felled palm, being dragged over by 
bullcoks, the driver standing on the log, another ploughing followed oy the clod- 
cru'^her succeeds, and then the manure is carted out from the village and deporited in 
little heaps over the ground. Cane is an expensive crop to grow, for it occupies the 
gi ound for over a year and must therefore yield a return equivalent to two crops, 
khari/asid rahu To be successful it must be heavily manured, and few cultivators can 
afford manure for more than a plot of about ^ a bighd^ or \ of an acre. The quan- 
tity of manure given vanes with the soil, black soil requiring less and sandy soils more. ' 
For black soil about 250 to 300 imperiai maunds per bighd (= say i acre) are neces- 
sary, and for river-stde loams, which have a good deal of sand, about 350 to 400 
maunds. The villagers do not reckon manure by weight but bv cart-loads. 

“ The cart is drawn by 4 bullocks, and from a variety of replies appears to contain 
about 20 imperial maunds, and for sugar-cane usually from 15 to 20 cart-loads per 
highd allowed. Fiom actual counting, about 10 to 12 heaps are turned out of a 1 

S 317 


CULTIVATION 

in 

Hajputana. 

Meywar. 

317 



204 


Dictionary of the Economic 


SACCHARUM : Methods of Cultivation 

Sugar. 

CULTIVATION cart upon the field, and distributed at lo to 12 feet apart. The manure is almost 
m entirely collected where the cattle are penned during the night, often the court-yard 

Rajputana. Qf the dwelling-house, and is thus naturally stored at the village site. It consists of 

« the cattle droppings and the refuse of the fodder they have been eating, bits of ntakhi 

jtteywaP. ja'vjar stalks, etc., also of the ashes and sweepings about the house. By the time 

It is carted out, the lower part of the manure pit is very thoroughly decomposed to a 
rich dark-coloured mould. The droppin^js of the cattle while out grazing and of the 
bullocks at the wells are used for fuel, and so far as collected reach the manure pits 
in the form of ash, but as far as I have observed the women are not allowed to save 
themselves the trouble of collecting this fuel by taking from the supply accumulated 
during the night. As soon as the cattle have gone forth in the early morning, the 
manure and refuse are carefully scraped together and thrown on the manure heap, 
and there also go the drop Dings of any milcn kine kept at home. The number and 
size of the manure pits about a Meywar village can hardly fail to be noticed, and 
the answer to every question about outturn is that it depends upon the manure. 

“The manure is carted out dunng October and November, and it generally lies 
out in little heaps for some time before it is spread and ploughed and rolled in the 
clod-crusher. The field will then be left again to get another ploughing and clod- 
crushing just before planting operations begin. The lighter soils, though they take 
more manure, take much less preparation, and the bullocks can also plough more 
easily and quickly. 

Man ure is seldom purchased except in the neighbourhood of towns. But a certain 
amount is always procurable in a village of any size from the cattle of mahajuns 
and others who do not possess land of their own. The price given varies from half 
an Oodeypuri rupee per cart to as much as two Oodeypuri rupees. But it may be 
taken that eight annas to Ri will generally procure a cart-load. The buyer has to 
cart it away fhimsdf. Carting manure is a tedious and laborious operation, the ex- 
pense depending upon the distance of the field from the village site, and as many culti- 
vators do not possess a cart they have to borrow one.^ Allowing five trips a day, it would 
take 3 to 4 days to manure a H^hd for cane at a distance of about | of a mile. From 
the time a cart entered a field with its load, to the time it left the field empty, was 
just twenty-five minutes, and they take about as long to load up. The ploughing 
and clod-crushing and manure carting are all done by the men, though when the 
cart returns a woman will often assist to load it. The current wages for this heavy 
labour are two Oodeypuri annas a day per man. Ploughing and clod-crushing re- 
quire only one man, but for manure carting there are never less than two men em- 
ployed and generally a woman or a boy besides to assist the loading One man 
dnv&s the bullocks and the other turns out the manure, while both help to load, one 
out the pit and the other throwing the manure with the aid of a basket into 
the cart, 

“ In a field thus carefully prepared, deep furrows are made about a foot apart, 
first by the plough and deepened and perfected by a man working with a wooden 
take with three or four broad wooden teeth. At each end of the pei pendicular 
rows is a cros^ furrow running at right angles to the others. By this time it is near- 
ly the middle of December from which period till the end of January planting goes on 
In regard to procuring cuttings for planting, the practice varies, some wait till 
they are ready to cut the standing cane for crushing in the mill and then take from 
I foot to i8 inches from the top of each cane for seed, others select a sufficient num- 
ber of whole can^ and cut these up into pieces about 2 feet long. But, at all events, 
in Central Meywar, the most common plan is to get the planting as far as possible 
over before the crushing for juice begins, and also to plant as early as possible so .s 
to be able to sow opium over the newly imbedded canes. As soon, therefore, as the 
Season commences (in December), they open out a part of the protecting hedge or 
break down a corner of the mud wall and with the aid of a small hatchet a man chops 
and breaks off the canes close to the ground, leaving untouched any not fully grown. 
The canes are then carted or earned to the new plot where they are stacked under 
leaves and hay and occasionally watered for a few days. A woman then strips the 
leaves off and cuts off the tops. The next process is to measure the canes. If the 
canes are the cultivator's own property, the measurement may be omitted, but as 
they often prefer to purchase, and canes are sold, not by weight or number, but by 
length, the operation is carefully done. The buyer will cut down from the part of a 
field of Sugar cane pointed out to him as many canes as he likes, and when the canes 
have been cleared of leaves and tops, he and the seller will sit down to watch the 
measuring. A man takes up a cane and applies to it his right elbow measuring as 
one haih^ elbow to the tip of the extended middle finger.* 

"This point he marks by placing there the thumb of the left hand and measures 

* Some add the breadth of the left hand. 

s. 317 



Products of India. 


205 


of Sugar-cane in Central India & Rajputana, 


(G. Watt) SACCHARUM : 

j ’ Sugar. 


another hath. By the middle of the third hath the cane comes perhaps to 
an end, but another man supplies another cane and so a continuous measurement 
is kept up till 200 hath are reached This constitutes a bdrt or bundle, and 
20 such bundles are called i,ooo canes, really 4,000 haths of cane. I have 
measured several haths, and find a hath averages 1 foot io| inches. So that 
they hold that a cane averages 7 to 7^ feet in length or 4 haths. The present 
price for seed canes is R 8 to KioOodeypuri per 1,000 canes, %,e,, 4,000 haths, 

fney count 2,^00 canes or So bundles to a which give 10,000 haths equal 

at my average for a hath to about 19,000 feet. They allow seven parallel rows 
to a bisTsa, which wotild give 140 rows per highd, and as the canes are laid down in 
continuous lines in each row, and allowing 150 feet for the length of each row, they 
ought to use 21,300 feet of cane to a bighd, including the two cross-rows. But, as a 
matter of fact, the ground is not so accurately laid out, nor do the canes always touch, 
and I should say 20,000 feet of cane is about the quantity requisite for which they 
would pay B20 to R25 according to the market rate. 

“ After measurement, the bundles are conveniently distributed over the field, and 
a woman then lays the canes down in the dry furrows singly in one continuous line. 
Water is then let in and a man treads the cane with his feet into the soft mud. 
Another man re-dresses the ridges and arranges for the flow of water, The process 
is the same whether entire canes are planted or whether the canes have been cut into 
two or more lengths ; but where only the top ends are planted, the planter is generally 
supplied by a woman and he puts a bit under each foot as he advances. In this 
ca'C, the bits overlap and form two broken lines along the furrow. Over the great 
part of Me> war they plant with entire canes, sometimes cut into lengths and some- 
times not. 

** The newly planted cane is watered twice a month during the cold weather and 
four times a month during the hot weather. During the rains it gets no irrigation 
unless there is a long break. ^ On the whole about 26 to 28 waterings will suffice. It 
is the constant watering during the hot season that makes cane cultivation such a 
labour. Whet e there are tanks or river-side wells with only a lift of a few feet, there 
IS comparatively little trouble But w'lth ordinary wells of about 35 feet to 40 feet 
deep the water gets very low and the bullocks have to drag to the full limit of their 
rUn, and where they could irrigate in the cold season 8 to 10 biswas a day, they in 
the hot months do not water half that area and are at work most of the week to keep 
the cane in vigorous growth Not only is this a great strain on the cattle, robbing 
them and their drivers of the idlest part of the agricultural year, but as ploughing up 
the opium and barley fields begins in April and has to be frequently repeated, the 
bullocks employed on the Sugar-cane are unable to assist in getting the farm ready for 
the kharif sowings. The people admit sugar is a paying crop, but say that no 
crop represents such wear and tear of well-gear and such a strain on the cattle. 
If asked how long a ^charas* ot water-bucket will last, they will say: 'perhaps 
3 years, but if used for sugar-cane it will hardly get through half the second 
season ' and so with every thing else While to keep the bullocks working, green 
lucerne grass and plenty of fodder, with oil-cake are essential. Thus it happens that 
cane under wells which are not ^ sej a ’ (that is river-side wells with short lifts and 
constant supply) is found only in very small patches. 

" It is a very general practice to sow opium, broadcast, over newdy planted cane, 
but this opium is alw'ays late sown and backward, and therefore the yield is poor, 
generally only 3 seers per highd for which halftho usual opium assessment is levied 
by the State. Some do not sow opium, but meiht which they cut for cattle feeding 
and for which they have to pay nothing. The ground under cane must be broken up 
and weeded after each of the early waterings, to prevent caking, etc., and as opium 
requires thi<i treatment it can be grown without any expense for watering, weeding 
or breaking up the ground. The only other exuense is hedging or walling-in the 
sugar-cane and tlds has to be effectually done to keep out deer and pig. By the 
middle of December the cane is ready for cutting. Canes sold for eating are in the 
market in September and remain till January ; but no crushing be^ns till quite the 
end of the year. With the ist of January, mills are working all over the country, 
ceasing early in February. The busy' season with the cane is thus December and 
January, as these two months see the new crop laid down and the old converted into 
sugar. The villagers are very fond of eating cane, and during the season, after the 
morning dose of opium, will always secure a cane or two to chew. They are very 
liberal with it among each other 5 and the consumption in this way must amount to 
several hundred canes per plot. 

^ As soon as the crop is off the ground, the stubble is generally burnt and then 
' methi* is sown for cattle-feeding without any ploughing. Or occasionally a crop 
of ^jaw ’ (barley) or of ^rachka’ (lucerne grass) is taken, but always for green food 
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for the bullocks, and as already said, these crops carry no assessment. Sometimes 
the plot IS left till April, when it is ploug’hed up with the other wet lands in prepara- 
tion for the kharif, and sometimes the cane is allowed to grow again. The local 
names for the first year’s cane are * sdnta. ’ and ‘bdt^ ; the second year’s growth 
bein^ called korbdd pronounced kolisiad geneially. The cane is only allowed to 
shoot up again if the manure in the first instance has been very liberal and if the 
first crop has been decidedly good. A second crop can almost always be readily 
recognised by its stunted and rather straggling appearance. The outturn of a second 
year’s crop is very inferior, but it seems to be in favour for furnishing canes for 
planting 

When the water-supply is easily got as by flow or lift from a tank or from wells 
along river-sides with a never failing supply close to the surface, the assessment is 
about Rio, Oodeypuri, per bi^dh\ otherwise R8. But there are all grades of privi- 
leged rates, and R4, R5, and R6 are not uncommon rates. 

As regards rotation, the only definite rule is that they never plant cane in a plot 
from which cane has just been cut. Rotations which have come under my own notice 
have been makki followed by opium, then san (flax) followed by sugar with opium 
sown over it, then methi. This is a period of three years. 

Another field has sugar, followed by and then (barley) ; and in the 

rains following it was being prepared for cotton. 

“One advantage of chan^ng the plot yearly is that in the old plot, makhi 
followed by yaw can be grown without giving more manure; while they generally 
put the new canes down in an unexhausted field, as an opium field. But a plot of 
cane cut in January, might give a crop of makki in the rains and then be planted 
with stigar-cane again in the December following 

** It has been already said that either a deep black soil or a rich loam gives the 
largest gross outturn, but that lighter and sandy loams can often be more profitably 
worked if the water supply is abundant and easily available. Irrigation has been 
described under No. 3. 

“ I give be^ow a calculation of the cost of cultivation and manufacture for one 
bis^hd.^ of sugar-cane. If the average price of gdr is taken at R4, then the net profit 
per higkd comes to R25, and if the pnce is taken at R3^, then the profit is reduced to 
Rii. But the 10 rupees set down for manure is really not expenditure I do not think, 
therefore, that the net profit is less than R25 to R30 per higkd. As a matter of fact, 
it IS ver^ much more profitable, for very little of the labour is actual! v hired. The 
shares paid to village servants are not included as these are very trifling and very 
variable, and these as well as the amount eaten while crushing 15 going on, like the - 
canes eaten before the crushing begins are deducted in estimating the gross outturn. 

Expenses. R a, R a, p, 

X r ^st ploughing and clod breaking 3 times for 
g d 3 6 days, i man @ 2 annas . . , .0120 

o S y 2nd ploughing and clod-breaking 2 times for 
^ L 4 days 0S014 


'20 carts manure @ 8 annas per cart 
3 days carting manure, 3 men for 3 days ® 2 

annas . 

Cart-hire @ 12 annas per diem 
Spreading manure, etc., 2 men one day @ 2 
^ annas , , 


140 
10 o o 10 o o 


120 

240 


3 lo o 


i Prepaiing field for planting, 2 men for i day @ 

2 annas . , . , , , .040 

Canes for planting, 2,^00 canes @ R8 per 

thousand 2J o o 

Cutting, preparing and carting canes for plant- 
ing:— R a, p, 

2 V 4 men % 2 annas for one day *080 
j 1 cart for one day , . . o 12 o 

^ Cutting of leaves % Ri per 

thousand , . , .280 

3 12 o 

Fiannng, 4 men 0 2 annas for 2 days • .too 
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/Irrigation, 2S mtenngs % per water- 

J ing 

[Breaking up ground, etc., after watering 12 
I times with 6 men for 1 day @ 2 annas 
/ each 




P 

2 

< 


Hedging, 4 men @ 2 annas for 3 days . . 

/ Share of cost of mill, etc. 

[ Digging holes, 2 men @ 2 annas for 2 days and 
setting up mill ... . . 

Gathering fuel, i man for 16 days @ 2 annas . 
Cutting and crushing canes, 5 men @ 4 annas 
for S days and S nights .... 
3 women @ 1 anna for 8 days and 8 nights 
2 pairs of bullocks for 8 days and 8 nights @ 
1 2 annas •••••.. 


R a. p, 
35 o o 

900 

180 


080 

200 


10 

3 


M a. p. 


35 0 o 
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Sugar-cane 


Grand total . . 86 14 o 

. . • 300 

. . • 900 

12 o o 


Receipts, 

3 seers of opium @ R4 per seer 
28 maunds olgdr at R4 pei* maund 


98 14 o 


. 12 0 0 
.112 o o 


Total receipts . 
Total expenditure , 


124 o 


o 

. 124 o o 
, 98 14 o 


Net profit per bigkd or ^ acre , 


, 25 2 o 


It IS very unusual to dispose of canes in the manner indicated. About Oodey- 
piir there is, I believe, a considerable sale in this wav, but it is seldom met with in 
Meywar generally, and I have no information on the subject. 

When a held of cane is ready fo» cutting, a convenient spot close to it is chosen 
for setting up the mill. During November and December, the mill will he overhauled 
and put in thorough repair, or perhaps a large babul tree felled and a new mill made 
by the village carpenter. I append a rough sketch of the mill now in use, with the 
local name of each part of it. It is made entirely of wood and costs about 20 Oodey- 
pun rupees, the cultivator generally furnishing the wood j otherwise he will have to 
pay about R5 more for a suitable tree. They used to chop up the cane into little 
pieces and crush by turning an upright pole in a receptacle hollowed out in a large block 
of stone. The blo''k was partially buried in the ground leaving the mouth exposed 
and the cruder was turned by a bullock much as the oil mills are still worked. It was 
a tedious and wasteful process, while the stones cost over Rioo to quarry and shape 
and convey by dragging or rolling, perhaps 10 or 20 miles to the village where re- 
quired. Once arrived, thev lasted for ever, and there are -few villages w'heie these 
pones may not be seen imbedded round the village site. In those days they used to 
bring the cane to the village site as they still do all other crops. But since the wooden 
roller has superseded the stone one they crush where the canes are cut. It is difficult 
to when this new mill was introduced, but it was universal at least 40 years ago, 
and most say it came m with the British peace- Its advantages were its cheapness and 
simplicity ; easily within the means of the cultivator and the capacity of the carpenter ; 
wime it turned out very much more juice. 


S. 317 


2o8 


Dictiona ry of the Econo m i c 


SACXHARUM : Methods of Cultivation 

Sugar. 


CULTIVATION 

in 

Rajputana. 

Meywar. 


The mill being ready to set up, an oblong hole is dug in the ground to receive 
the chatat or heavy solid plank on which the rollers rest and hold the whole mill 
film. Another circular hole IS dug in front of this to receive the ndndy or earthen 
large vessel into which the juice runs. A little distance off, a third pit is dug and 
divided into two compartments, one of which is the furnace over which the large iron 
pan kardyt rests, and the other is used foi feeding the fire Digging these holes is 
merel;^ the work of a few hours. For some time previously they have been dragging 
large bundles of thorn to the spot accumulating ttlh and cotton stalks, and anything 
else in the way of fiiewood as old hedging’, etc., that is available. 

** The mill is set up and a pair of bullocks yoked, and while a man cuts the canes 
with a hatchet close to the ground, a couple of women with sickles strip off the leaves, 
and another carries them to the mill and lays them down beside the mad feeding the 
mill. He passes two or three at a time between one pair of rollers, and a man on the 
opposite side catches the ends, twists them round and returns them through the other 
pair, so that the canes pass twnce through the mill. The crushed canes are then 
useless except for platting into a thick mat which they lay by their wells to receive the 
rush of water as it issues from the leathern chat as or bucket drawn up by the 
bullocks. I he crushed canes are also spread in the sun and come in useful for fuel to 
the mill. The fault of the mill is that the crushing power is insufficient, and the 
straining appliances hardly worth the name. It will be noticed that both at the top 
and bottom where the rollers enter their sockets, wedges are drawn in to tighten the 
rollers. But the working is constantly loosening the mill and it would requiie an iron 
screw to secure and maintain the requisite pressure For keeping thej'uice clean they 
put a few straws in the channd by which it flows into the earthen pot to catch the little 
bits of cane, etc,, that fall, and they place a bit of cloth or thin matting over the 
mouth of the pot. But no juice that I have seen is perfectly clean or unmixed with 
particles of foreign matter, while the dark-dirtjr oil that assists the working of the mill 
finds to a greater or less extent its way to the juice. 

“There are said to be 15 to 20 thousand canes to a H^hd. If the canes are juicy 
and of good length, then 500 canes would suffice to fill the pot or nand^ but as 
many as i, 5 ooI\m 11 be used if the canes are stunted or the juice limited. One ndnd 
full of juice suffices for the karayt, or iron pan. As a rule, the mill fills the 
4 times in the 48 houis, but if the juice is flowing slowly, then only 3 times. 
Two pairs of bullock suffice for this work, going one day and night and relieving each 
other every 6 hours, t.e,, each time the ndnd is full. Meanwhile the juice is 
boiling in the open iron pan and occasionally skimmed with spoons called chat ilia 
and stirred with long wooden scrapers. When boiled down to the propei consistency, 
the pan is taken off the fire and the is pressed Into holes made in the ground 
and lined with cloth, where it is cooled and moulded. Nothing remains but to weigh 
the outturn and examine the colour. 

y The outturn of gur is a fairly certain quantity. In a few favoured localities, 
as in some of the fertile little valleys with good black soil and abundance of watei to 
the east of Chitorgarh, I have been told 50 local maunds per bi^hd^ equivalent to 
about 50 imperial maunds an acre or some 35 cwt. to 36 cwt., are produced. Fifty 
local maunds (the seer vanes from 42 to 48 tolas, have been mentioned to me on 
seveial occasions at different times and places, by officials, patels, and cultivators. 
But few wiU admit So maunds in the case of their own village and all say it is a rare 
and extraordinary yield Up to 40 maunds, however, the evidence is very distinct 
and abundant, and this would give about 2S-| cwt. per acre. Foity maunds I consi- 
der a full outturn and know villages where probably the vield would average very 
little less But for a general estimate that figure cannot be safely accepted. The 
cultivators talk very freely of 25 maunds local per bighd. I have had replies as low 
^5 maunds, but the patels 1 have the most confidence in, have freely 

admitted 20 and 25 maunds, and for some time 1 have been of opin on that 25 
maund^ nearly x8 cwt., is about the smallest outturn that an oidmary field should 
coarse brown unrefined sugar produced by merely boiling 
the juice. No further process takes place in Meywar, and all refined sugar is impoit- 
ed, I take it therefore that the produce ranges between 18 and 28 cwt. per acre If 
manure has been spared or the hot weather waterings have been at all faulty, the outturn 
rims down at once. But, generally speaking, a sugar-cane plot is so carefully cultivat- 
ed and looked after that the outturn may be regarded as fairly constant. One of 
the most intelligent and best informed Hakims of Central Meyvar told me that 30 
maunds per bighd, equivalent to about 21^ cwt. per acre, was a fair average for his 
district. This is 3 or 4 cwt. more than the cultivators stated to me, and though I 
t.unk him correct for the first class villages, when it comes to a general average for a 
large extent of country and taking one year with another, 1 do not consider more than 
20 cwt. can be safely assumed. At the same time 1 am confident that 36 cwt. are 
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got from the best manured fields in black soil. There k another way of looking at CULTIVATION 
the outturn and that is in rupees, and I have never been given a reply of much less- 1 _ 1** 

t lan Rioo Oodeypuri per bigha as the value of the outturn of and replies have I Sajputana. 
gone as high as R200 per biffha. At that date, the local price was R4 per local ; Mevwap 
snaund which would give from 25 maunds of gur to 50 maunds as the outturn. .. 

As before remarked, cane is not grown solely for eating, but it is commonly 
stated that i5}OOo to 20,000 canes can be cut per bigka, I feel pretty certain, how- 
ever, that the speakers refer to 1,000 canes as meaning 4,000 katks of cane (as- 
above described) though I was not then aware of this method of countmg. Taking 
20,000, however, and their estimate of the number of good canes required fo^a maund 
of gur as 500 canes, then the outturn would still be 40- maunds local per bigha and' 

15,000 canes would reduce it to 30 maunds. 

« Regarding the weight of canes my information is at present very little. Such 
as I have is to the effect that there are lof tons erf canes per acre, but I give thiS' 
under reserve. The reason is that I was always told by the people that they never 
weighed canes and knew nothing of the weights, and since this report has been called 
for i have had do opportunity of weighing for myself. 

“ It is not enough, however, that the canes should yield a fuR weight of grfr, the 
colour of the gur is quite as important, and it is surprising that the cultivators do not 
take more pains to keep the juice and boiling gur clean. A few puffs of wind will 
cover the boiling vessd with dust, and this going on all day must have a considerable 
effect. But they say that does not depreciate the for local consumption. It is 
the colour of the gtir itself. This colour varies from a pale yellow to red and lastly to a 
blackish hue. The whitish yellow sells for about R5 Oodeypuri per local maund and 
the darkest colours as low as R2. This condition of th&gur is stated to be quite in- 
dependent of any efforts of the cultivator. The same field may give very fine gur at 
one time and very black at another Bad cultivation, they admit, will generally result 
in a dark-coloured gur and good and careful tillage in a fine amber; but tbereis nothing 
certain in the matter and they attiibute the colour to the season, ip., the character 
of the hot weather and rams. It is here there is the greatest and probably the likeli- 
est room for improvement. Since I have been in Meywar the price of the best 
has varied between Oodeypuri R31 and R5 per local maund, the average appearing to 
be R4. But gur is classed and sold under 3 heads, and in the following table are the 
quoted prices m Oodeypuri rupees (=12^ annas), per local maund (— i an imperial 
maund j for yellow, red and black or ist, 2nd, and 3rd quality 


Sumwut 


1935 

1936 

1937 

1938 

1939 


1st quality. 

2nd quality. 

3rd quality. 

R 

R 

R 

. r . 4 


2 

4 

3 

2 

. . . 3l 

2f 

If 

. 3| 

n 

*1 

• • • 5| 

4l 

3-1 


If the price of nearly all the giir produced could be raised by more careful 
management hy one or two rupees per maund so as to raise it all to first dass g^r. the 
gam would be very great. 

Sugar cane cultivation, though in favoured localities of considerable amount, 
is not extenswely practised in Meywar and is generally confined to the well-to-do 
cultivators. There is no special dealing with the money-lender on account of 
cultivation. But gwr with wheat and opium, etc., goes to the Asamis^ 
Makajuns in liquidation of the current account between them. The rdfatrons between 
the makaf an and his clients in Meywar are very complex, but have nothing to do with 
the extent to which sugar-cane is cultivated and therefore need not be introduced 
here. 


** The cultivator of the cane is invariably the manufacturer of the gur, and refined 
sugar IS nowhere made. 

“ Sugar-cane is rather more profitable than any other crop, but its cultivation is 
limited for reasons already detailed, and double cropping is preferred. To compete 
with sugar ought to yield a profit of R40 to ^50 per bigha for it represents land 

occupied for if years. In the one case there would be makkt and opium for 2 years 
running, in the other, makki and sugar with opium covering the same two years, 

** There are no data for estimating the capital employed, seeing that tl>€ area 
under cane is very problematical. 
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Gur IS imported into Meywar as well as all the refined sugar used. The foi mer 
comes ±rom the North-Western Provinces and the latter both from there and Bombay. 
“ The effect of foreign competition is to keep up prices.” 


The official literature of Indian sugar-cane cultivation is so extensive 
that to reprint all the reports and correspondence, even regarding Central 
India and Rajputana would necessitate the allotment of a special volume of 
this work to sugar. The reader who may desire further information should 
consult Major W. J. W. Muir’s report on the States of Uarowteeand 
Tonk; the Commissioner of Ajmir-Merwara’s communication ; Cofonef W. 
F. Prideaux’s various memoranda on the Eastern States of Rajputdnaj 
Mr. A. H. Martindale’s account of the sugar-cane of Kotah ; Major H. 
B. Abbott’s statement of the cane of Jhallawar. and many other similar 
replies which were received by the Government of India in 1882-8'^ in 
consequence of a circular letter which called for information regarding 
certain features of the cane industry. 


BOMBAY , 
& ’ 

SIND I 
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Vn.— BOMBAY AMD SIND. 

References. — Bombay Statn^iical Atlas / Various Special Reports by Mr, 
Ozanne, Director of Land Records and Agriculture ; Reports Agricult, 
Dept, on Experimental Farms j Crop Experiments f Paper by Mr, 
Woodroisj, in Indian Agricultural Gazette, fune 18R6 , Agri.'Hort, 
Soc. Jnd. Trans. y JLyApp. 392 ' 3 g 8 y 417; III., 84, 42 - 43 , SS’S 7 ; VI,, 
Proc,44,' VIL, 94, Proc., 1ST ; Journ,, 1 , Sel,, 400 , 11 , Sel., 87-8g, 
28g-2go; IX., 3 ss~ 3 ‘i 8 {Diseases), Proc., 271 ; New Series, Vll., Proc,; 
85 j Gazetteers — IL,4T, 66, 408; 111 ,, 54, 233 ; VI., 89, VIII., igo ; 
X , 146, 148 , XL, gS, 42s; XII., j 67-169, 226-227, 852; XI 11 ., pi. 1 ., 
2go-2gr, 3gT-3gSj pt. 11 , 672,675,680, 682, 6g4,6g7; XIV., 2gg-3oo; 
XV, pt. II., ig-20; XVI., 101-102, XVllL, pt. 1 , 5 ' 6 - 5 x 7 ; pt, IL^ 
51-53, 167, 168, 171 ; pt. 111 ., 302, S03, 307 ; XIX , 166-T68, 2ig ; XXL, 
251-252; XXII., 278-280 ; XXIV., 175-180; XXV., 185, 277- 

Area, Outturn and Consumption.^ In the small volume of Statistics 
of Sugar issued by the Oovernment of Bengal in 1848 a brief notice 
occurs regarding sugar in Bombay. A table is furnished which shows 
the cultivation to have been 25,782 acres (= 77.346 bighds of 14,400 
square feet). The production was estimated at 6,34., 192 maunds of 
gur, the maund being 821b (or 6,52,311, the maunds being 8oEb). This 
showed an average production 8 maunds 17 seers 55 chataks (or 25 
maunds 12 seers an acre). But there were found to be 250,063 date 
palms, and although these (as at the present day) appear to have been 
mostly used in the supply of a juice utilized in the preparation of 
certain beverages, a small amount of sugar seems, *n 184B, to have been 
made from them and the piovince is accordingly credited with 216 maunds 
of palm gur which thus raised the grand total of gur (expressed m maunds 
of 80&) to 6,52,527 maunds. The estimated consumption of sugar, 
khar, gur or raw canes, the whole reduced to their equivalent of gur in 
maunds of 8o0),” came to 7,61,779 maunds. The consumption to head of 
population was therefore 8lb, but to meet that consumption the Presi- 
dency imported (mostly by sea) 1,09,252 maunds. Owing to the pro- 
duction not being equal to the demand, the report explained that the law 
which then permitted Bengal to export sugar did not apply to Bombay. 

The small book from which the above information has been derived 
gives a table to show the comparative sugar productiveness of Bengal, 
Madras, and Bombay, but m republising that table the liberty may be taken 
to add that of the North-West Provinces (given in another part of tlie 
report) as also the corresponding figures for the year 1888 : — 
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1 ] 

1 Bengal per 1 
Yield of 1 bighd of 1 

j 1 4,400 sq.ft. I 

Madras per 
highd of 

1 14,400 sq. ft. 

Bombay per 
bigha of 
14,400 sq. ft. 

North-West 
Provinces per 
highd of 
14,400 sq. ft. 

CULTIVATION 

in 

Bombay. 

1 M. S. C. 
Giir . • • . ! «o 1 Si 

M. S C. 

12 37 2 

M S C. 

8 17 

M. S. C. 

5 37 '5* 


Expressed per acre . 30 4 I4 

38 31 6 

25 12 0^ 

16 32 

Yield., 

49917 / A 

Yield worked out for 287 

the average of 5 
years ending 18S8. 

54*1 

60 *0 

22*9 

pp.no, 133- 
134, i 49 > 
162-63, 178, 
189, 198, 226. 

It will thus be seen that in 1848 the yield in Bombay was view^ed as 
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very considerably less than in Bengal, whereas by the modern returns 
Bombay is shown to produce more than twice as much per acre as Bengal 
In the reports which have been published within the past few years, one 
or two points seem anomalous and probably incorrect, upsetting as they 
do all previous notions, or they mark radical improvements in cultivation 
or what is more likely in tabulating results. The point already cited is 
specially significant. Sugar-cane cultivation in Western India must 
have either vastly improved or the careful crop experiments, conducted 
recently in that Presidency and with the view to obtain a definite know- 
ledge of the yield from various crops, have demonstrated that all pre- 
viously entertained notions of the outturn fell far short of the mark. So, 
again, the outturn of Madras (the other province which by modern investi- 
gations has had an exceptionally high yield assigned to its acreage) 
exhibits the equally anomalous feature of consuming, of all the British 
provinces of India, the least amount per head of population. It will also 
be seen from the statements quoted above that the consumption of sugar 
ig^r) in Bombay was in 1848 found to be 8Eb per head, whereas by the 
table given at page 116, it is now believed to be 19*5 seers (=39lb). 
We are not tola the districts and the shares taken by each which in 1848 
made up the cultivation of 25.782 acres, but the total area devoted to 
sugar in the British portions of Bombay and Sind, on the average of the 
five years previous to 1888, came to only 82,000 acres. The Native 
States of these provinces possessed 43,000 acres. Assuming, therefore, 
that the area treated of was the same in 1848 as in 1 888, namely, the 
British territory, the above figures show an increase during the 40 }ears 
of 56,218 acres, and by a uniform expansion this would give an average 
annual increase of 1,405 acres. It may be contended, however, that, with 
the higher acreage yield now accepted and the greatly increased imports, 
an amount is estimated for sufficient to provide a consumption of 39® 
per head of population. But it seems probable that future investigations 
may slightly lower both the acreage outturn and the consumption per 
head in Bombay. If this be not found necessary, then it would appear 
highly probable the production and consumption in other provinces will 
have to be materially increased. It is hardly likely that so great a differ- 
ence could actually exist between the productiveness of the North-West 

^In the table given at page 165, the average has been corrected to 5 maunds 39 
seers 15 chataks or, say, 18 maunds an acre. A slight mistake seems to have been 
made in the original calculation that gave the yield as 5 maunds 37 seers if chataks a 
bighd. ^ The correction suggested would seem desirable though, to save the possibility 
of ambiguity, the original figures are left in the above table. 
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Provinces, for example, and Bombay as has been demonstrated (see p, 1 i6j 
by a yield of 22*9 maunds in the one and 60 0 maunds in the other per 
acre. * There must, it would appear to the writer, be some other expla- 
nation than superiority in systems of cultivation and better appliances for 
expressing the juice.’ So far as presently known the average Bombay 
cultivator is only slightly in advance of the rayat of the North-West 
Provinces. That the province which alone of all Indian provinces, during 
at least the past 200 years, has failed to meet its own wants and which at 
the present day should be consuming the greatest amount of foreign 
sugar, should nevertheless be the best sugar-producing province of Incfia 
(viewed from the acreage yield), is a point whicn most persons are likely to 
believe requires to be supported by more than a tabular statement of yield 
worked out on admittedly imperfect data. 

The subject of the area under sugar-cane and the yield per acre in 
Bombay has recently (1889) been dealt with by the Officiating Director of 
Land Records and Agriculture in connection with a proposal to encourage 
European sugar plantations in India A few passages from the Director's 
reply may be here given, as they confirm the exceptionally high produc-'^ 
tion and consumption discussed above. 

“ The subjoined table shows the area and estimated outturn of sugar-cane in the 
Bombay Presidency : — 


Province, 

Area, 

Pei centage 
on total 
cultivated 
area. 

1 Outturn of 

Total. 

Per head. 



Acres. 


Cwt. 


Presidency Proper . . 

, 

80,000 

0*32 

3,440,000 

27-4 

Sind 

• 

2,000 

0’12 

86,000 

4*0 - 

Total 

• 

82,000 

o* 3 X 

3.526,000 

22'7 

Native States • 

• 

43»ooo 


1,849,000 

24'o 

Grand Toial 

• 

125,000 

... 

5 , 375,000 

23*5 


The ara under sugar-cane is steadily increasing owing to the extension of canals, 
and it would increase at a more rapid rate but for the want of cheap manure. 

The chief sugar-cane growing districts in the Presidency Proper are shown 
below : — 


Disteicts. 

Area under 
sugar-cane, 
1887-88. 

Percentage 
on net cropped 
area. 

Satara 

Acres. 

15,402 

o ‘87 

Ratnagiri 

12,095 

1*22 

Nasik 

10,541 

0*54 

Belgaum ..... 

9,940 

0 57 

Poona ..... 

S,86o 

0*43 

Surat ...... 

7.089 

1*54 


** Compared with the other chief Provinces, sugar-cane is grown to a very small 
extent in the Bombay Presidency as will appear from the following table , — 
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Province. 

Total culti- 
vated area. 

At-ea under 
sugar-cane. 

i Percentage 
of sugar- 
cane on total 
cultivated 
area. 


Acres in 

thousands. 


North-Western Provinces 

29,700 

870 

2 90 

Oudh • • . . . 

11,200 

190 

170 

Panjab ..... 

20,300 

354 

170 

Bengal 

54,500 

2S7 

053 

Bombay 

27,100 

82 

0*32 

Madras • . . • . 

24,600 

44 

o’i8 


Notf. — Madras has about 30,000 acres under cocoa and other palms from the 
juice of which much jaggery is made. 

The outturn of jaggery {frul) is estimated at an average of 60 maunds or 43 cwts. 
per acre. At this rate the total outturn in the Presidency (exclusive of Sind but in- 
clusive of the Native States) amounts to 5,289,000 cwts., or 25*5lb per head. In Sind 
the outturn amounts to 86,000 cwts. 

“ In 1887-88 the net imports, by all routes, of drained and undrained sugar, 
amounted to 1,122,158 cwts. according to the returns available for the Presidenc> 
Proper. The details are given below : — 


Kind. 

Imports, 

Exports. 

Net Irapoits. 

Drained Sugar 

Undrained Sugar 

Total 

Cwts. 

1,289,486 

359»624 

Cwts. 

465,742 

61,210 

Cwts. 

823,744 

298,414 

1,649,110 

526,952 

*1,122,158 


824,000 ,, *^gar (local outturn 5,289,000 cwts. net imports 1,122,000 cwts.) 
X 27ib of gul. 31 per head of population. This estimate is liable to 

40) of sugar. considerable reduction. Sugar-cane is largely used in its 

. . , , , , . state. It is eaten as fruit and pressed for j’uice which is 

freely used as a cold drink, particularly by the Marathas. Sugar-cane is largely con- 
sumed in towns and cities. For instance, Bombay, in addition to its supplies of raw 
sugarcane received from Bassein, Ratnagiri and other places, takes almost the whole 
is^maL^”^ sugar-cane in the Mahin taluka, where hardly any 

** present area under sugar-cane is not large enough even to meet the local 
demand for ^ Besides as a substitute for sugar on account of its cheaper price, 
^ui has a distinct demand, which is so great that, in addition to the local production, 
nearly 3 lakhs cwts. are imported chiefly from Northern India and Madras. Gut is 
considered to have a relish of its own and is on that account used in certain dishes. 
It IS also believed to sweeter than sugar and hence it is cheaper to use euiin 
sweetening a dish. The Guj*arati^ whose partiality to sugar and ghee is proverbial, 
Delieved that a dish sweetened with gul requires less ghee than that required by a 
sugared one. borne poor and ignorant people have a prejudce against the use of 
charcoal is used in the manufacture of crystallized sugar 
4. 4.U ^ import of cheap sugar, particularly from Mauritius, has dealt a death blow 

to the indigenous sugar-refining industry. Sugar of an inferior and unsavoury 
quality is made m Belgaum and Kolhapur. i!>*vuury 

th^e-fourths of the drained sugar was received from Mauritius and 
about one^tth from Hong^Kong. Undrained sugar was mostly supplied by the North- 

S^t? 4 "rirha'irtheq“nt°y“ ’ the first-named P, ovmce having 
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“ Several attempts made between 1830 and 1S61 at Bassein m the Thana district 
to manufacture sugar on modern and improved meth^s with pecunia^ help from 
Government failed for some reason or other.” The reader should consult the 
remarks at page Q3 and again at page 308 for particulars of experiments at establish- 
ing sugar-cane plantations in Bombay. ^ , i. r r 

“ The Poona factory was established in 1883. According to the infori^tion fur- 
nished by Mr. Adarji, the machinery was supplied by Messrs. Manlone, 
Alliot, Fryer & Co., of Glasgow. The^ plant contains all^ the refining ap- 
paratus such as vacuum pan, centrifugal machines, crushing machines, with engines, 
bag filters, char filters, a reburnmg apparatus, coolers, steam-boilers, etc. Ihe ma- 
chinery including buildings cost nearly two lakhs of rupees. ^ Sugar-cane is obtainable 
in the district for six months during the year. The factory is capable of daily manu- 
facturing 2 tons of sugar, for which the produce of over an acre of sugar-cane is 
required The Agricultural Returns show that in 1887-88 sugar-cane was cultivated 
to the extent of S,S6o acres in the Poona district, of which 4,400 acres were in the 
Haveli taluka, within a radius of 10 to 15 miles from the factory. . . , 

“ The factory from its central situation can also be kept agoing during the other 
half of the year— by refining sugar from jaggery, which is obtainable in sufficient 
quantity both locally and by imports by rail from Satara and the Southern Maratha 
Country States, where jaggery is made in large quantities. 

** Thus the Poona factory seems to be well situatea so far as the supply of raw ma- 
terials is concerned. Enquiry shows that the factory is not paying. Mr. Adarji 

mentions the following drawbacks:— , , ... 

(i) That the crystallizable matter in the raw material in the Deccan is less than 
that found in the produce of Madras and Bengal. This is owing to the full use of 
poudrette as manure in growing sugar-cane. .... .... 

‘“(2) That the price of raw material is higher on this side than what it is in the 
other Presidencies. . ^ , 

(3) That at present the proprietor of the sugar factory could not dispose of the 
spirit that is made from the refuse or the non-crystallizable portion of the material to 
the best advantage.* , , , 

It is a matter for enquiry and consideration whether the rum and sugar manufac- 
tured in Mr. Adarji*S factory are of the standard quality required by the Commis- 
sariat Department, and whether assistance given to Mr. Adarji by the purchase of 
his rum and sugar for the Bombay army will help the factory out of its difficulties. 

Under the patronage of His Highness the Gaekwar, a sugar factory was establish- 
ed in March 1887 at Gandevi in the Baroda State. It is situated in the heart of a sugar- 
cane-growing tract, the area under sugar-cane within a radius of 5 miles from the fac- 
tory being estimated at about 1,200 acres. The raw sugar-cane is obtainable for three 
months, from the middle of October to the middle of January. The appended 
copy of a report received from Baroda through the kindness of Mr. Ozanne shows 
that the machinery, including the buildings, were set up at a cost of about 2\ lakhs of 
rupees, that sugar is made direct from the juice, and that during the last two years of 
its working, the enterprise has worked at a considerable loss, a result attributed chiefly 
to a short working season and to the comparatively high price at which jaggery is 
locally sold. The average outturn of jaggery per acre m Gandevi is two tons per acre, 
while the yield of sugar, as judged by the trials, is from f to f ton. 

** It would appear from the above that the factories already started at Poona and 
Baroda have many difficulties to contend with, and that the latter, in spite of all 
the support that it necessarily derives firora the patronage of His Highness the Gaek- 
war, has worked durmg the last two years at considerable loss. Before any attempt is 
made to establish model factories as suggested by Messrs. J. Travers & Sons, 
it IS advisable, with a view to guard against unnecessary expenditure of Government 
money, to encourage private enterprise by affording all possible facilities to secure the 
successful working of private factories.** 

Mr. E. O. Ozanne published in 1887 a Note on ihe Cultivation of ihe 
Sugar-cane in Bombay, deals with most of the more interesting features 
of the enterprise. The paragraphs of that Note which discuss the forms of 
the plant met with will be found under the special chapter for that subject in 
the present article (pp. 73-76)- Sugar-cane, Mr. Ozanne remarks, is grown 
in Bombay either for eating raw as a sweetmeat or for manufacture of gul; 
sugar is made in ve^ few localities. Inferior sorts are made in Belgaum 
and^Kolhdpur. Mr. Ozanne published in connection with his report, figures 
which exhibited the averages for the ten years previous to i885''86. Com- 
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menting on these he says: “ The feature which is brought out by the figures 
is that cane is grown almost all over the Presidency, but no »vhe»'eis the crop 
ver} extensive. It is most important in Balsar, Jaldlpor, and Chikhli talukas 
of Surat ; in Haveli and Junnar of Poona ; in Devgad and M Silvan of Ratna- 
giri ; in Chikodi of Belgaum ; in H angul and Kod of Dharwar ; in Bassein 
of Thana , and, it may be added, in the Karvir and Alta talukas of the 
Kolhapur Sta'e 

After furnishing brief notices regarding the sugar-cane cultivation in 
Poona, Khandesh, Konkan, Dharwar and Gujarat, Mr. Ozanne deals 
with certain features of the Bombay sugar interests of a general nature. 
Such, for example, as — 

Rotation — “ Continuous cane is found only in the neighbourhood of Poona. It 
is always possible provided the ashes and skimmmgs are returned to the soil and 
provided manuring is liberal. Ratooning or gi owing a second crop from the stools 
of a former one is known everywvhere, but is not largely practised. It does not 
pay. In Guj’arat cane is grown at long intervals ranging from once in 4 to once in 
20 years. So in Khandesh, The only regular rotation I am aware of is that noticed 
under the paragraph on irrigation in Nasik and Kolhapur, in Mahim (North 
Thana) where cane is taken once in 7 years in a rotation in which the order of crop- 
ping IS — I, Betel vmej 2, Ginger^ 3, Cane; 4j Plantain ; or once in 5 years where 
betel vine is not gro n j and In Bassein close by, where cane is followed by rice and 
a late crop of udtd Phaseolus radiatus (for fodder), and in the third year by the 
same pulse as a substantive crop. In the Deccan and Karnatak e^ceut m rice land 
cane, if possible, follows chillies or tobacco or groundnut. But there is no ver3' close 
adherence elsewhere to a particular crop to precede cane. 

Sits for Planting. — "As a general rule the sets are pieces of cane from 9” 
to one foot long cut from the whole length. But frequently sets are taken only from 
the top of the cane, next the green unripe portion which is used as fodder. In places 
it is considered that such sets are superior. In others precisely the reverse opinion is 
maintained. Occasionally whole canes topped and shipped are planted. The plough 
is provided with a hole drilled through the body running backwards. Into this the 
cane is inserted. As the plough is onven the cane is deposited deep in the furrow. 
The depth at which it is deposited is the merit of this mode of planting. I have 
never seen it but write from descriptions given. It is not uncommon the Karna- 
tak to plant the sets in pairs at longer intervals than when planted singly. I shall 
notice further on the system of plantingr sprouting sets which is either resorted to 
when there is no irrigation available or when the farmer is not ready to plant when 
his sets are ready. 

Irrigation. — '*The extension of canals has naturally caused a consideiable 
increase in the cultivation of cane. The most notable increase is that in the neigh- 
bourhood of Poona since the opening of the Khadakvasla Canal. The piejudices 
against the use of canal water have rapidly disappeared. The chief allegation was 
that it was too cold, which it no doubt was when used too freely. 

** The principal sources of irrigation besides canals are wells, dhekudisy pats and 
tanks. Cane is grown largely under tanks m the Dharwar and Belgaum districts of 
the Karnatak and in Ahmadabad of Gufarat. Pais or channels drawn from 
streams are most commonly used m the Deccan districts, and in them most largely in 
Khandesh, Nasik, Satara and Poona. An interesting practice is reported from North 
Nasik. The land irrigable from a pat is divided into 3 or 4 blocks and cane is 
grown once in three or four years respectively in the whole tdock, 'i he rotation is 
fairly constant. Rice precedes and wheat follows cane, or, where there^ are four 
blocks, peas or gram or sesamum intervene between the wheat and the rice. The 
block under cane may belong to many cultivators or to one alone.^ Even m the latter 
case there is a mutual agreement by which all join in the cultivation, arranging that 
those who cultivate another’s land with cane should give that ray at a share of their 
land for othei crops, so that each may apportion his cultivation to his needs. This 
plan effects much economy m irrigation and in the cost of watching the crop. ^ A 
similar practice exists in the Kolhapur State. Dhekudts in Gujarat are water-lifts 
erected on the banks of rivers. They correspond to the budkis of the Deccan, but 
these latter are chiefly confined to the banks of small streams. Both are largely uti- 
lized for cane-growing, I n Kolhapur the rayats c\nh together to raise the water in 
stagesfiom deep beds of streams or rivers till it can flow by gravitation. At each; 
stage troughs are constructed and lifts placed on the troughs. On the whole, how- ' 
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ever, the reports received seem to indicate that the greater area of cane is watered 
from wells assisted in places by pats. By this means only can pats which do not 
afford a perennial supply be useful for cane, and economy in irrigation is effected by 
using the pat as long as its flow lasts. . . . j 

** It may be noticed that the lifts used throughout the Presidency, except in parts 
of the Konkan and m Sind, are varieties of the leather bag. 
Mar ; ^Mot, coast districts where the depth of water in wells is vei y 

Guj .^Kos, small, and where the mot could not work, the Persian 

bucket whed is used. Its use is general in Smd, even on river banks and on wells 
, where the water is plentiful. In the Karnatak a hand lever 

bucket-lift, consisting of an upright pole to the top of 
Sindhi i—Nar, which is affixed a bamboo evenly balanced, is used in places 

where the water is close to the surface. To one end is attached a bucket, and to the 
V V 7 n other a stone or a lump of mud. There are no data foi 
Kan ;=* Yala or DoUt, the area of cane under each variety of irrigation ; 

but it may be stated generally that in the Deccan the largest area is under wells and 
pats, in the Gujarat districts under wells and dhekudts, and in the Karnatak under 
tenks and wells. In the Konkan, wells only are available when the cane is watered.. 
Notice has already been made of the nipdni or unwatered cane. Cane is grown 
without water under different circumstances. In districts of very heavy rainfall, 
especially in bottom lands where the land retains its mois^-ure after the cessation of 
rainy season, the nipdni cultivation is commonest. In this instance it is almost 
always taken in rice land after rice, but I have seen nipdni cane in land not low-lying 
and which would not grow rice. Where tanks exist the mpdni cane sometimes is 
planted after a single watering. Where no irrigation, even to moisten the soil into 
which the sets are deposited, is available, it is a common practice to place sets in 
layers separated by straw m a hole and to handwater till the buds sprout in about 
a week. The sets are then carefully planted. In parts of Gujarat cane is grown 
without irrigation in natural hdgdyai (garden), i.e., land generally alluvial, where 
the surface moisture is sufficient to bring the crop to maturity. 

^ It maylbe gathered from what has been stated above that the straw cane is the 
variety most generally chosen for mpdni cultivation, and, on the other hand, that the 
soft white cane demands the fullest supply of water throughout its period of growth. 

Manure. — ** The dung of cattle mixed with house sweepings and all refuse by- 
products of crops is the chief manure for cane, as indeed for all other manured crops. 
There are great variations in the degree of care and success with which the muck 
heap is kept. The careful farmer of Gujarat pays the greatest attention to the 
proper preservation of the fertilizing ingrements {i.e,, daubing) the s\ida.ce 
of the pit with a thin layer of moist cowdung daily. In Kanara, too, the appreciation 
of the value of well-kept manure is conspicuous. It is a matter of regret that with 
these exceptions apathy or ignorance is everywhere to be observed.^ 

** Poudrette or deodorized ordure is manufactured in the vicinity of some large 
cities, e.g., Poona, Sholapur, and Ahmadnagar. The large extension of cane under 
the canals near Poona and Sholapur gave an incentive to the increase of the supply 
of manure. The manufacture of poudrette at Poona has been very successful. It 
met with much opposition, which was overcome by Rav Sdheb Narso R. 
Qodbole, the Secretary to the Municipality, whose foresight and energy met even- 
tually with the fullest measure of success. Poudrette has, if anything, become too 
popular n«Lr Poona, and the cane cultivators would do well to use it rather as a 

sole manure. Where available, tank mud, 


1 garden tracts near Bassein and Mahim in North Th^na castor oilcake 
imported from Gujarit is the only manure. The climate is too moist to allow cattle 
dung to be well kept and it is all demanded for rice cultivation as rab, i.p. is burnt 
on the seed-bed for rice and ndgli (a cereal) to kill weeds and give a readily assimil- 
able food to the young seedling. Where sheep thrive they are folded on the land 
intended for cane, full use being thus made of the liquid as well as the solid excre- 
ment. Sheep do not thrive in districts of heavy rainfall. 

^‘ The ashes of the crushed cane and other material used as fuel to boil down the 
cane juice are returned to the soil with more or less care. But in this point, as well 
as in the matter of returning to the soil the skimmings of the juice, more attention 
would be very profitable. 

. . '‘^The use of green manures is well known and largely practised. The practice 
is incre^mg. The best crops for green manure are tdg (Bombay hemp, Crotalaria 
jimcea) ^nd guvdr (Field vetch, Cyamopsis psoralioides). These leguminous 
plants are nch in nitrogen and readily decay. They are sown in the early rains and 
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by September are well ^rown. As they are flowering they are rut down and after a 
short interval are ploughed into the soil. The decomposition is sufficiently rapid to 
make the manurial ingredients available for the cane crop planted in the hot weather 
following. 

Bones are not used, and this is one of the most melancholy features of Indian 
agriculture. It is especially to be regretted with regard to cane cultivation which more 
than any other crop requires a supply of phosphatic manure. The use of bones as 
manure will have to encounter the strongest opposition, but no opposition or prejudice 
could be greater than that manifested against the use of poudrette. Professor 
Cooke has patented a manure made chiefly of bones, but he has not yet followed up 
the experimental success which he secured Crushed bones, %.e., crushed by hand 
labour, would amply repay the cost. It is not necessary to dissolve bones with 
sulphuric acid or in other ways. 

^‘Salt IS b> some supposed to be a manure for cane. It is rather used to prevent 
attacks of white ants or to drive them away. Salt and asafoetida (king) are used 
throughout the Deccan and Karnatak, but, as far as I am aware, not in Gujarat. A 
small quantity is tied in a cloth and placed at the head of an irrigation channel and 
is gradually distributed by the running water. 

Catch Coot>s, — ** While the cane is young various catch crops are grown 
They are not favourable to a maximum outturn of juice, but are principally the resort 
of poorer farmers, giving a ^uick return and thus easing the initial expenditure which 
cane cultivation demands. They are in cases of some value to the cane, providing 
shelter for the tender shoots till they have taken strong hold. In Gujarat pumpkins, 
cucumber, onions and other vegetables are thus grown. To these may be added 
guvaVi vdh and hhendi. Gu'var also serves as a sheltering crop, and for this purpose 
maize and bajri are grown between the rows. All are reaped early, the shelter crops 
providing an early and valuable supply of green fodder. The castor-oil bean and a 
shrub called shevri m Marathi are also planted around the borders of cane to protect 
it from cattle. The leaves of the shemri are eaten readily by goats, and the stem is 
used as a rafter. Catch crops are less common m the Deccan and Southern Maratha 
Country. They are chiefly vegetables and pot herbs, but in Satdra maize is grown 
as in Gujaritfor early fodder. Castor-oil bean and shevri are also commonly grown. 
But it is more usual to plant around the borders of the valuable kinds of cane one or 
two rows of the straw-cane, which is hard and which serves a similar purpose. 

Fuel for Boiling the Juice. — '‘Except in the neighbourhood of Poona, 
in North Nasik, and in parts of Belgaum it is reported that the crushed cane 
must be supplemented by other material as fuel. In Khandesh the crushed cane is 
not used* The potters who provide the earthenware pots claim the cane as their 
perquisite. They extract from it by lixiviation a small amount of juice from which 
they make inferior called ‘ Potters’ gul,’ a.nd use the residue for their manufac- 
ture of pots and bricks. In Bassein also crushed cane, being fully utilized as a rdb 
material for rice nurseries, is not available for cane fuel. The quantity of fuel 
required depends principally on the shape of the boiling pan. The greatest economy 
is effected where it is shallow and wide as in Poona, and the greatest expenditure when 
it is deep and narrow as in Bassein, The quality of the fuel is governed by the 
facility of obtaining the supply free, at a rate below the market price, or at full 
market rates. In the Panch Mahals and in Bassein wood is used, because it is 
obtainable from the forests. The cost, till forest conservancy became an imperative 
necessity, was simply the cost of felling and carting. Where the Forest Department | 
has become the guardian of the tree-growing areas a fee is charged In places I 
where free or cheap supplies of fuel are not available, the fuel used for boiling the ^ 
juice consists of the stalks of cotton, tdr, safflower, etc., shrubs, thorny bushes and 
even branches of bdbhvl, tamarind, and mango grown on private lands or in waste 
places. In the localities where the crushed cane is the only fuel, a litttle extraneous 
material must nevertheless be provided to boil the first two or three panfuls till the 
crushed cane has dned sufficiently for use. It may be stated with confidence that 
where economy is forced by the dearness of fuel and where in consequence the most 
economical pattern of boiling pan is used, no other fuel than the crushed cane is 
absolutely necessary, except as just stated, for the first boilings, and it may be stated 
with equal confidence that the assertions that the crushed cane as fuel will not permit 
good lasting gul to be made are without foundation. When, however, it is used as a 
rdb material, or in other profitable ways, it would be bad policy to attempt to insist on 
the burning of the refuse cane.” 

The reader will be able to discover in the selection, which may now 
be given, of district accounts of sugar-cane cultivation, such additional 
information as he requires. For convenience these have been arranged 
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in alphabetical order. The selection has been made more with regard 
to diversities in the systems pursued than as denoting the chief sugar- 
producing districts of Bombay. The value of the districts in sugar pro- 
duction, It is believed, has abundantly been exemplified by what has al- 
ready been said 

AhMADNAGAR; — S ugar-cane, W5, which had in 1881-S2 a tillage area of 
2,801 acres, IS one of the most important of watered crops. If the crop is good, in 
spite of the outlay on manure and water, the profit is very large In growing sugar- 
cane the ground is several times ploughed in different directions and harrowed. Forty 
to seventy cart loads of manure to the acre are spread over the field. The furrows 
are eighteen inches apart lengthways and four and a half to seven and a half feet 
apart crossways. The cane is propagated by means of layers which are cut in lengths 
of about a loot or a foot and a half. The planter takes a number of these pieces of 
cane in his hand, and, after a stream of water has been turned into the furiow, he 
walks along it dioppmg the pieces of cane one alter the other lengthwise into the 
trench and treading them into the soft yielding earth. ^ This cane requires watering 
every fourth, fifth or sixth day, shallow soils requiring water oftener than deep. 
During the hot season wiiile the shoots are tender, to shade the young canes, in the 
spaces between the rows it is common to set some creeping plants, generally the 
ghevdii which is cut as soon as the young canes have gained a certain height. As 
soon as the canes are planted the garden is surrounded with athoin fence to keep 
out cattle. Growing sugar-cane wants constant watching, the jackal being its chief 
enemy from its fondness for biting the young stalks and sucking the juice. After 
about twelve months, the cane ripens and is cut down and carried in bundles to the 
sugar-mill. In the Akola ddngs or hill lands a purple sugar-cane is grown without 
watering. As soon as the nee is off the ground in good level red soils in valley 
bottoms, the ground is ploughed and manured, and in January the cane joints are 
planted. They soon sprout, and next January the crop is fit for cutting without being 
watered in the hot season, ^ This cane is said to take little out of the soil, and is 
followed by nee in the following rains” {Bomb. Gass.^ XV 11.^ 27 274) 

BarODA,— ♦‘O nly two vaneties of sugar-cane are known in the district, the white 
and the purple-coloured. The land requires to be repeatedly and deeply ploughed 
and manured before planting takes place. As the cultivation of the cane requires 
considerable moisture, it is not planted until after the latter part of October or the 
beginning of November, when the land is completely saturated with rain-water. It 
is planted either whole through the ndgar or by the hand in pieces which are placed 
in a horizontal position and in rows at a distance from one another of from a half 
to three quarters of a foot. It takes full twelve months to giow. During this time 
it requires to be fpquently and copiously watered. It is gene'-ally cut down aftei 
the rains, that is, in November or December. Each joint sends forth a full-grown 
cane. It grows to a height of from eight to ten feet. There ai e two varieties of the 
white sort of sugar-cane, vasatgari or malbart, and •ucinst ; the latter is thinner 
than the former, the Gandevi sub-division yields the largest crop of sugar-cane, 
an area of Z^^bigMs being covered by it. After the cane is harvested, the land is 
allowed to lie fallow for about six montns, at the end of which period it is cultivated 
with tuver z-ni. juvdr,^ These take six months before they are ready for the harvest. 
The land is then again allowed to be fallow for a period of six months, when it is 
either planted with the same crop or with ginger The ginger is dug out by Octobei 
or November. The land is then again' placed under sugar cane. It will thus be 
seen that the cane is planted every ton rth year. As the cai^e ripens, it is dug out 
and removed to the kolu or crushing machine that the juice may be extracted for 
conversion into molasses.” (Bomb, Gaz.^ VII., 80). 

Dharwar.— “S ugar-cane (K ) or us (M.), which had 3,742 acres or 0*28 
per cent, of the tillage area, is chiefly grown in the damp West or mallddu and occa- 
sionally in gardens in the dry East Except that when grown in fields, it is planted 
in a field from which nee has been reaped, the garden and field tillage of su«ar-cane 
are much the same The chief point is that the land must be damp enough. In De- 
cember before the cane is planted the ground is prepared by breaking and levelling the 
nee held ridges. After a week the small plough or ranti, with two or more pairs of 
bullocks, IS drawn three or four times across the ground. The clods are broken by the 
korudu or leveller^ and m January the heavy hoe or kunti and the light hoe or bal- 
lesal kunft are used to powder and level the surface. Manure is laid in heaps, and 
towards the end of January, the large plough cuts the surface into furrows about 
eight^n ingies apart. In February, and in some places in March, the cane cuttings 
are laid in the furrow and covered with manure. Sugar-cane wants more manure than 
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any other crop ; m fact, cane can hardly have too much manure. Six to nine cart-loads 
are generally given to the acre. After the cuttings are covered with manure the 
small plough or ranit is run along the side of the furrows and fills them with earth. 
The field is then once well wateied and wants nothing more till the rains. Eight or 
ten dajs after the planting, when the surface is drv, the korudu is used to level it and 
break the clods The small plough is again used to heap the earth on the cane and iS 
again followed by the korudu. After a few days the surface is loosened by the smaller 
hoe or balles d kunii to help out the young sprouts and destroy the weeds. 

Nothing further is done till the 6rst showers fall, when the crop is a few inches 
above the surface and the field is weeded by the grubber or yadt kunti. Now, if not 
earlier, it is hedged, and weeded as often as wanted, at first with yadi kunii and 
later with the kurgt oi drill machine. The earth is heaped about the roots and the 
crop IS ready for cutting m light porous soils m 1 1 months and in stiff soils in 13 or 14 
months. Sugar-cane takes more out of the ground than any other crop. In fields 
sugar-cane is followed by rice and in gardens by pot-herbs. Unless the ground is 
richly manured, vegetables do not yield much during the first season after sugar-cane. 
It IS not till the second or third year that sugar-cane can be again grown with ad- 
vantage. In a fair season, on a rough estimate, an acre of sugar-cane will bring a 
net return of 12s. (R16) ” {Bomb. Gas., XXII., 2y8-28o). 

Kanara,~^^ In growing sugar-cane the ground is well dug, laid open to the sun 
for several days, and covered two or three feet deep with leaves and brushwood which, 
when dry, are set on fire. To the wood ashes old cowdung mixed with grass is added, 
and the ground is again turned and laid open to the sun for two or three days. Fresh 
cowdung ashes and leaves are again applied, and the ground is finally turned and 
divided lengthwise into beds two or three feet apart. Each bed has a trench a foot 
and a half wide and about half a foot deep for the water to run throughout the entire 
length. The trenches are joined at the ends, so that the water let into one of the 
trenches gradually finds its way into the rest and waters the whole garden. Except 
in some parts where it is as early as January or February, the season for plant- 
ing sugar-cane is April or May. As soon as the beds are ready, the cuttings which 
lor some days, or even for weeks, have been kept in a cool shady place dipped in 
cowdung water, are laid in the beds about five inches apart and watered. After it 
is planted the field is watered every morning by means of a palm-stem channel. In 
about fifteen days the cane begins to sprout and the watering is daily repeated. 
When the plants are about a foot high, cowdung manure is added and the ground 
is cleared ot weeds and rank vegetation. This process is continued every month and 
the beds are raised as the plants grow. When the canes are three feet high each 
is tied up with its own leaves. This process which prevents the canes from breaking, 
is repeated till they reach their full height. Sugar-cane is ready for cutting eleven or 
twelve months after planting. 

“ Almost all husbandmen grow some little sugar-cane and make molasses. When 
the cane is cut, the roots, leaves, and dirt are carefully removed, and the juice is 
squeezed in a sugar-cane mill. The mill consists of three cylinders moved by a perpe- 
tual screw. The force is applied to the centre cylinder by two capstan bars which are 
worked by hand and require six to ten men at each end. The juice is boiled in iron, 
brass, copper, or earthen vessels Lime is added during the process to harden and 
thicken the hquid. The thickened liquid is either stored in pots or cast into cubical 
masses by means of wooden moulds. '1 he total cost of raising an acre of sugar-cane 
and of making the juice into molasses is estimated at about ^^22 (R2'o) The outturn 
of forty mans (24flj> of molasses is estimated to be worth about ^20 (R2oo),and the 
value of eight thousand bundles of sugar-cane leaves about £Z’As, (R32) more, leaving 
a net profit of ^ i-4s. (R12) the acre. This cost of tillage is calculated on hired wages. 
If, as IS generally the case, the land-owner himself works, he reaps a profit averaging 
£4 to ,^4-ios. (R40 — R4S) the acre. The details are £2 (R20) for seed canes; ^3-io5r. 
(R35) for preparing ground; 10s. (R5) for planting; ;^4-io5. (R45) for watering; 
los. (R5) for manure; los. (Rs) for weeding; i6s. (R8) for fencing and hedging; 
£i (Rio) for cutting; ;^3-4s. (^32) for pressing; 10$. (R5) for boiling; ^3 {R30) 
tor fuel; and £2 (R20) for contingencies, giving a total of £22 {R22o)^^ [Bomb, 
Gaz., X 7 ., 7 p, 20). 

KAthiAwAr. — ‘^S ugar-cane, sherdi, is an important crop alt over Kathiawar 
except in parts of jhalavid. It grows in black soil and is planted in February and 
March and cut at the end of a year. The soil is ploughed ten times, broken up once, 
levelled twice, manured once at the rate of sixty cart-loads to the acre, weeded four 
times, and watered a hundred times. Two kinds of sugar-cane are grown, a reddish 
black and a white. The reddish black is the most generally cultivated, the white is 
found in Kathiawar proper and m parts of Haldr and For bandar. It is used locally 
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foi making molasses and as fruit The green tops are used as fodder. Su^ar is not 
madem Kathiawar” (Bomb Gaz., VI IL, /po). 

KhaNDESH — ''Rich black loam is the best soil for sugai-cane, but highly 
manured light soils are also very productive. In growing sugar-cane, care is taken not 
to plant it on the same ground oftener than once m three years, and that the inter- 
vening sowings are oidinary dry crops, jirdyat. The ground is first ploughed cross- 
wise and hoed to break the clods; manure, from 30 to 100 cart-loads the acre, is 
spread, and the field ploughed once or twice so as thoroughly to work m the manure. 
The surface is then smoothed, and any large clods are powdered with a wooden 
mallet. Then, after a final ploughing into parallel ridges one and a half feet apart, 
and letting water into channels between the iidges, the field is ready for planting. 
The seed canes aiecut into short lengths ^ kdndts, and the planter, filling a small 
basket and placing it under his left arm, drops, end to end and about six inches apart, 
the pieces of cane, along the channels, treading on each to settle it well into the mud. 
Every three or four planters have an attendant who keeps filling their baskets with 
cuttings. On the third day after planting, comes the first wateimg, amhum, and on 
the seventh day the second nimhuni. After these follow 1 egular eight-day waterings. 
A fortnight after planting, young shoots begin to sprout, and at the end of the first 
month, they are far enough on to allow the hoe, kolpOy to pass between the lines. 
This is done three times at interval of a month. After this it is weeded by hand. 

" During the sixth month, or just before the uttara nakshatra, the latter half of 
September, the ground is, to help the after-growth, hdthbhar^ that comes thickly 
during the early rains, carefully loosened to a considerable depth by a small mattock, 
kudcd. While ram is falling water is withheld. But as soon as rain ceases, a light 
watering, •oera'um^ is given merely to wash in the rain water which is deemed cold and 
hurtful to surface roots. 

''The cane suffers from several enemies. The white-ant, udhdi, may be kept in 
check by placing bags of pounded cowdung mixed with salt and blue vitriol, morchuf, 
in the mam water channels. Flowing over these bags, the water becomes salt enough 
to kill the ants without hurting the cane Aluy a small grub which desti oys the cane 
by boring numerous holes m it, is the larva of a large fly which lays its eggs in the 
axils of the leaves. No remedy for this pest is known. Hamm, a gi ub about four 
inches long, eats the young roots, and if not checked, works great havoc. It is got 
rid of by soaking dried til (Sesamum indicum) stems in the well until the watei 
becomes light brown. Two or three doses of this water are usually enough. Nothing 
but fencing and watching can check the robbeiies of pigs and jackals. (Conf, with 
P>22s) ... 

"The cane is ready for cutting about the end of the eleventh month, if not, it is left 
until the thirteenth month, as the cultivators believe that, if cut in the twelfth month, 
the juice is much less sugary. When the canes begin to throw up flowering spikes, 
they ase considered ready for crushing. As the root part is charged with particularly 
rich juice, the canes are cut over several inches below the ground. They are then 
stripped of all dry and loose leaves and carted to the mill. Here the tops, bandy ds, 
are cut off, and used to feed the mill cattle. The crop is not at present so profitable 
as it might be made by improved machinery. A great deal of the sweet matter is 
wasted by the rude mode of extracting the juice. Besides, not acquainted with any 
method of refining sugar, the cultivator’s only produce is raw molasses, gul. A large 
quantity of canes are also eaten by the people in their natural state. 

" The crop is disposed of in three ways, by sale in the village markets to be eaten 
raw ; by making cuttings, bene, for planting ; and by crushing in mills foi molasses. 
When sold to be eaten raw a good crop leaves a profit of from j^io to ,^12-ios. (Rioo — 
Ri 2S) an acre; when sold as cuttings for planting, it fetches from £20 to £30 (R200 — 
R300) an acre; and when made into molasses, the acre yield is^S (^So)- Only the 
best and the largest canes are fit for cuttings. Smallei canes, ifjuicy and sweet, are 
set aside to be eaten raw, and those attacked by jackals, pigs, and white-ants are 
taken to the mill. The mill, ghdm, made of bdbhul. Acacia arabica, and kept under 
water in some well or reservoir, is generally the property of the cultivator. It costs 
about jf2-ioj. (R 25) and lasts for two or three seasons. The boiling kadhaU 
is hired from a Gujar or a Marvadi foi 2 s. to 45. (Ri to R2) a day. 1 he mill-workers 
are about twelve in number, seven of them ghndles, mostly of the Mhar caste, for 
removing the canes from the field and stripping them of their leaves; one pertodya 
to^ cut the canes into small two-feet pieces ; two millers, ghdnddrs, one to feed the 
mill and one to take the canes from the other side; one fireman," dastkuh; and one 
boiler, galva. The boiler gets from 3s. to 4s. (Ri-| to R2) a day besides an eighty-two 
pounds lump, beli, of molasses when the work is finished. The otheis get from 
2\d, to id. (i^ to 2 annas) a day, and small quantities of molasses, cane, and juice. 
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Besides these, the village caipenter, potter, leathei woiker, washerman, and Mhar 
have their respective allowances. When cane is being ciushed baggers infest the 
place mght and day, and the Kunhi tiies to please them expecting in this way to reap 
a good harvest In the evening the mill is the resort of all the pdttls and elders, and 
the owners distribute luicej cafle, and bits of the new molasses, gul** {Bomb* Gas,^ 
XII., 167-169). 

Kolh^iPUR. — ‘'S ugar-cane, one of the most important crops in the State; it 
occupied in 1SS1-S2, an unusually dry year, a tillage area of 9,900 acres. In ordinary 
years the tillage area under sugar-cane vanes from 12,000 to is, 000 acres. As it 
requires a larger capital and a longer time to ripen than most other garden crops, 
it may be fairly presumed that the farmer who growls it is fairly prospei ous Sugar- 
cane IS grown in three kinds of soil • black, red, and brown-red which is alluvial deposit 
on nver-sides. The brown-red is considered the rich^t and best suited to sugar-cane. 
Sugar-cane requires much watering and heavy manuring. Sugar-cane takes much out 
of the soil. Unless he is satisfied with a poor return, tne Kolhapur landholder does 
not grow sugar-cane oftener than once m three years. Still when the area of garden 
land IS small, sugar-cane is grown alternately with either hemp, chillies, or spiked millet ; 
but this soon impoverishes the soil and makes long r^t necessary after a few years’ 
cropping. In the plain country su^ar-cane is followed in the second year after a heavy 
manuring by Indian millet, and in the third year either by hemp, chillies, ground- 
nuts, or spiked millet. In the western parts of Kolhapur sugar-cane alternates with 
rice or ndrhm In garden lands and nver-side lands which are flooded, as many as 
a thousand shee^ are folded on one acre for five davs and besides this about 35 to 50 
cart-loads of ordinary manure are laid on the ground. Night-soil where procurable is 
preferred. It is considered superior and the quantity required is about half that of 
ordinary manure. In nver-side alluvial deposits sheep urine and droppings are the 
only manure. When he cannot afford to manure the whole field a husbandman only 
covers the furrows in which the cuttings have been planted with ordinary manure, 

“ In parts near the Sahyadiis sugar-cane cuttings are planted in December, and in 
the eastern subdivisions of Alta and Shirol between January and March. In the 
w’estern parts the land is ploughed three to four times, the clods are broken down with 
the Ki'lar, and furrows about eighteen inches apart are made by a heavy plough. 
The cuttings are then laid and are cov-ered with manure. A small plough runs by the 
sides of the furrows and covers the cuttings. The field is then watered After the cut- 
tings have sprouted the field is weeded. Before the crop is ready the field is occasion- 
ally weeded and the plants are earthed up. The plantation is generally well hedged to 
protect it from Jackals and wild pig. In garden lands and river-watered plots the field 
is ploughed crosswise in December and the clods are broken and the surface levelled 
with wooden mallets. Between January and February the field is manured with sheep 
urine and droppings and then with ordinary manure. The field is then thoroughly 
ploughed to work in the manure. Parallel ridges, or sdrs, about eighteen inches apart 
are made and water is let into the channels between the ridges. The field is ready for 
planting. Much care is taken in selecting^ cuttings. Cuttings are taken from the 
healthiest and biggest canes m the field It is also seen that the canes have no turd'; 
or flowery spikes at the top. Seed canes are cut into kdndis, or pieces fifteen to 
eighteen inches long with three or four shoots. They are then dropped lengthwise 
into the furrows and pressed by the foot well into the ground. About ten thousand 
cuttings cover an acre On the fourth day after planting comes the first wateiino-or 
nmbwuni, and on the eight day the second watering, cr chimbavm. After these w^er- 
ings comes the regular irrigation after five to eight days according to the soil and 
sufficiency of water. A week after planting the cuttings begin to sprout; after three 
weeks when the plants have come a few inches above the ground the field is weeded 
by hand. During the first four months the field is w^eeded every month by hand. In 
four months the cane grows about four feet high and the kulav is run between the 
rows of plants to earth up their roots. In the fifth month the field is again weeded 
by hand. After this month till the crop is ripe no weeding takes place, but the field 
is watered at regular intervals. In the western parts where rainfall is heavier, sugar- 
cane does not want watering after the fifth of June; and m the eastern plains^ where 
rain is less heavy and falls at long intervals, it requires occasional watering even m the 
monsoon months. In the western parts sugar-cane is watered either by pats or by 
budkU, that is, wells built on the bank of a river or stream. In drawing water from 
budkis husbandmen club together. The water is raised from the hudki to an inter- 
mediate receptacle and thence to another and so on to the level from which it can be 
distributed by gravitation. To draw up water from one place to another mots or 
leather-bags, are used. There are generally three to four lifts, but sometimes as many 
as six. Considering the expense and labour thus lequired to raise the water, the land 
watered is taxed in propot tion to the number of lifts. When moie than four lifts are 
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used the land is assessed at the rate of full dry-crop assessment. In the eastern parts, 
like other garden crops, sugar-cane is watered by well-water raised by mots or leather- 
bags. Sometimes during the few months m the year, when the well-water supply is 
low, the field is watered ny channels drawn from streams dammed at higher levels. 
While the crop is young pot-herbs are grown along the furrows If the crop is stunted 
the ground is loosened with the hoe or kudnl ; and to give it a fresh start two to three 
inches of the roots of the plants are cut. Sugar-cane takes about eleven months to 
mature. When ripe it is heavy, its skin is smooth and brittle, and its jtiice sweet and 
sticky. If not cut in the eleventh month, it is kept till the thirteenth, as the husband- 
man believes that it yields much less juice when cut in the twelfth month As it is 
believed that the root part contains particularly rich juice, sugar-cane is cut several 
inches below the ground. The dry and loose leaves are taken off and the canes are 
taken to the mills. Near large towns and market-places it often pays to take canes to 
markets to sell bv 1 etail for eating. But most of the cane goes to the mill’^ [Bomb. 
Gaz.i Vol. XX I V., 175-178). 

The continuation of the above passage which deals with the manufac- 
ture of sugar will be found in the chapter below on Sugar Manufactures. 

Poona — sugar-cane, in 1881-82 covered 5,502 acres, 2,260 of which were 
in Haveli, 1,032 in Purandhar, 96S in junnar, 42S in Khed, 378 m Sinir, 31 1 in Bhim- 
thadi, 1 13 m Indapur, and 22 in Maval. Witn the help of water and manure sugar- 
cane IS grown in deep black soils all over the district except in the extreme west; in 
the east it is one ot the chief gaiden products. It is also much grown in Junnar, 
Khed, and Haveli, where, since the opening of the Mutha canals, the area under sugar- 
cane has considerably inci eased. In preparing land for sugar-cane the plough is 
driven across it seven or eight times 5 village manure is thrown on at the rate of 
about six tons (twenty large carts) to the acre ; and the land is once more ploughed 
and flooded. When the surface is beginning to dry it is levelled with the beam-harrow 
and in December or March the sugar-cane is planted. The layers, which are species 
of matured cane about six inches long, are set in deep furrows drawn by the plough. 
Sugar-cane thus planted is called nangria or plough-cane, to distinguish it 
from pd^ulya us, or trodden cane, which is piessed on by the foot after the land has 
been ploughed, broken fine, and flooded. The treading system is usually followed 
with the poorer canes or in poor soil. Trodden cane, or pdvlya us, is manured ten or 
twelve days after the layers are put down by folding sheep on the spot. Trodden 
cane sprouts a month after planting; plough-cane being deeper set takes a month 
and a half to show but suffers 1^ from any chance stoppage of water and reaches 
greater perfection. Sugar-cane is either eaten raw or is made into raw sugar, or gul. 

‘‘The raw sugar, or IS extracted on the spot generally by the husbandmen 
themselves. A wooden press, or gurhal, worked by two or more pairs of bullocks is 
set up. The appliances used in making gul are: chuhvan, a larpfe fireplace; pdvde^ a 
wooden instrument like a hoe for skimming or for drawing the juice from the boiler 
into its receptacle ; shiht, a stick with a bamboo bowl or basket for straining the liquid; 
kdhil or kadhai, a boiling pan for thickening the juice; and gurhdl or chardk, the 
sugar-cane press. ^ The press is made entirely of wood and is worked by two pairs 
of oxen. Two upright solid cylinders, eighteen or twenty inches across called navrd^ 
navri, or husband and wife, whose upper parts work into each other with oblique cogs, 
are made to revolve by means of a horizontal beam fixed to the navra in the centre 
and yoked to the oxen at its eneb. The cane, stripped of its leaves and cut into 
lengths of two or three feet, is thrice passed by the hand between the cylinders, and 
the juice is caught in a vessel below, which from time to time is emptied into the 
kdhtl, a shallow circular iron boiling pan. 

“ In 1881-82, in connection with sugar-cane experiments, Mr. Woodrow, the 
Superintendent of the Botanical Garden at Ganesh Khind, noticed that the soil of Poona 
had very little of the silica in combination with potash of soda and lime in the form 
known as soluble silicates It was not difficult to reproduce these soluble silicates 
without which sugar-cane cannot grow; but it would be expensive in India and could 
not be done in a short time. 

“To grow sugar-cane without wearing out the land it was necessary to manure with 
two tons an acre of quicklime and ten loads an acre of wood-ash, and to sow and 
plough in a green crop such as hemp or black mustard. 

“ After a crop of sugar-cane the land should be manured for four years as usual 
and such crops grown as the soil and the markets suit, preference as far as possible 
being given to pulses and cereals being avoided. In no case should more than one corn 
crop be pown. At the end of the four years if the ground is treated in the usual 
manner for sugar-cane, an average crop may be expected. Poona sugar-cane soil is 
usually nch in lime, in some cases lime is present in excess. It would often pay to 
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make a kiln and bum the calcareous earth on or near the field where lime was wanted’^ 
{Bomb. Gas., XVIIL, ii., 5^*55) i 

N 4STK. — Sugar-cane, us, which had in 1S79-80 atillagearea of 7,449 acres, is one i 
of the most paying of watered crops and very great care is taken in its growth. Four 
kinds of sugar-cane are grown, — white khadya, striped bdn^dya, black kdla or 
tdmhda, and Mauritius called baso. The last is grown only to a very limited 
extent near Nasik and Devlali. The ground is ploughed from corner to corner seven 
or eight times. Weeds, which are seldom found in watered lands, ai e carefully picked 
out as the ploughing goes on. The clods are broken and levelled, and a good deal 
of manure is spread over and mixed with the earth either by hand or by a light rake, 
d(He Furrows, six inches deep and about feet apart, are cut by a deep plough, 
divided into small beds, and watered. Sugar-cane cuttings, about a foot long and 
three or four inches apart, are throwm into the furrows lengthwise, and pressed by 
the foot to drive them well into the ground. Planted in this way sugar-cane is 
C3.\\ed pd’vlv a us. It is most suited to a shallowish soil. ^ In the case of the white or 
khadya<^Q.n&i the cuttings are thrown into the furrows without dividing the land into ■ 
beds, and after levelling the furrows by a beam-harrow, the plantation is freely 
watei ed. Sugar-cane grown in this way is called ndnstrya us. The n angry a us being 
deeper set stands a scanty supply of water better tlnaxithepdvlya, and if regularly water- j 
ed comes to greater perfection than the other. The cuttings are planted in January or 
February, and more often in March, and b^in to sprout after about fifteen or twenty 
days. Before it is five feet high the crop is twice or thrice carefully weeded. No 
further cleaning is wanted, as weeds do not thrive under the shade of grown canes. 
Before the rains set in, when the crop is not more than three feet high, except the 
white variety which wants only about half as much water, the cane requires a weekly 
watering, and after the rains, a watering every twelve or fifteen days The crop 
takes full eleven months to ripen. The mill consists of two bdbhul rollers called 
husband and wife, nnvru, navrt, worked by two or four bullocks. A cane pipe joins 
the mill to the boiling pan which is under the charge of the owner of the cane or 
some other trustworthy person, as the work of choosing the proper time at w'hich to 
take the pan off the fire requires much knowledge and care. As the fire must be 
kept burning fiercely, bdbhul loppings are, as much as possible, used for fuel. Two 
men are required to feed the furnace, two to drive the bullocks and cut and supply the 
cane, one to feed the rollers, and one to see that the juice-pipe runs freely. The sugar 
mills are the resort of all the village when work time is over, and the smooth floor in 
which the moulds for the hot juice are bmit is pleasantly lit by the glow of the 
furnace. The w'hite cane, kkadya, though very hard and coarse for eating, yields the 
best molasses, and the crop requires less labour and care. It is found over almost 
the whole district. The Milegaon and part of Yeola, the striped, bdngdy^i, cane is 
chiefly grown, but it is seldom pressed. Mauritius cane requires the greatest care as 
regards water and manure, and the molasses are generally inferior. Sugar-cane 
pressing usually goes on during the nights of the cold season, beginning with 
January. It employs a great number of hands. At the time of pressing, the owners 
never refuse cane or juice to any one, and crowds of beggars throng their fields. 
They even call passers by to take some of their sugar-cane and juice, believing that 
free-handed gifts are rewarded by a plentiful outturn” i Bomb. Gas , XVI., tot, 102). 

Satara, — Sugar-cane, us, which had in i 83 i-S 2 a tillage area of 8,336 acres, 
is one of the most paying of watered crops. Very great care is taken in its growth, 
and it thrives best in shallowish soil. Three kinds of sugar-cane are grown, — white 
khadya, striped bdn^dya, and black kdla or tdmbda. The ground is ploughed 
from corner to corner seven or eight times. Weeds, which are seldom found in 
watered land, are carefully picked out as the ploughing goes on. The clods are broken 
and levelled, and large quantities of manure are spread over and mixed with the earth 
either by hand or by a light rake called data. Furrows, six inches deep and about 
It feet apart, are cut by a deep plough, divided into small beds, and watered. Sugar- 
cane cuttings, about a foot long and three or four linches apart, are dropped length- 
wise into the furrows, and pressed by the foot well into the ground. When planted in 
this way sugar-cane is called palvya us, or foot-pressed cane. In growing the white, 
or khadya cane, the cuttings are laid in the fui rows without dividing the land into 
beds, after levelling the^ furrows by a beam-harrow, the plantation is freely 
watered. Sugar-cane grown in this way is called ndngrya us, or ploughed cane. 
The ndnsirya, or ploughed cane, being^ deeper set, stands a scanty supply of water 
better than the pdvlya, or foot-cane, and,^ if reg’ularly watered, comes to greater per- 
fection. The cuttings are planted sometimes m January and February, but more often 
m March, and begin to sprout after about fifteen or twenty days. Before it is five 
feet high the crop is twice or thrice weeded. No further cleaning is wanted, as weeds 
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do not thrive under the shade of grown canes Before the rains set in, when the crop 
is not more than thi ee feet hign except the white variety which wants only about half 
as much water, the cane requires a weekly watering, and, after the rains, a watering 
once every twelve or fifteen days The crop takes full eleven months to iipen. The 
sugar-cane mill consists of two babhul rolleis called husband and wife, 01 na<j)ra, navrt^ 
worked by two or four bullocks. A cane-pipe ]oins the mill to the boiling pan 
which IS under the charge of the owner ot the cane, or of some other trustworthy 
person, as to choose the proper time to take the pan off the fire requires much 
knowledge and care. As the fire must be kept burning fieicely, SaMw/Ioppings 
areas much as possible used for fuel. Two men aie required to feed the furnace, 
two to drive the bullocks and cut and supply the cane, one to feed the rollers, and one 
to see that the juice-pipe runs freely. The sugar-mills are the evening resoit of all 
the village. The white cane, or khadyaf is very hard and coarse for eating, but the 
Cl op requires less labour and care than the other kinds of cane. It is found over 
almost the whole district. The cane is usually pressed at night between January and 
March. It employs a great number of hands. At the time of pi essing, the owners- 
never refuse cane or juice to any one, and crowds of beggars throng the fields They 
even call passers-by to take some of thdr sugar-cane and juice, believing free-handed 
gifts are rewarded by a plentiful outturn. 

“ In the year 1S60 an experiment was made in the cultivation of imphiy Sorghum 
saccharatum, or Chinese sugar-cane. This plant which is grown m Europe as 
forage, has an advantage over the ordinary sugar-cane in the very shoit interval 
required between the sowing and ripening. In the case of imphi 100 days only are 
required. In Satara the result of the first experiment was so far satisfactory that 
the crop reached a height of eight feet and was much appreciated by cattle. Forty 
stalks made one pound of molasses. At present (1884) no Chinese sugar-cane is- 
grown in the district” {Bomb. Gaz., XIX , 167^168). 

Thana. — “ Sugar-cane, us, Saccharum officinarum, is, with the exception? 
*of Shahapur, Kalyan, Bhiwndi, and Murbad, grown all over the district, especially 
m Bassein where sugar-cane and plantains are the chief^ watered crops. A loose,^ 
light, stoneless soil with at least one quarter of sand, i& the best for sugar-cane, 
1 he ground should be slightly raised so that the water may readily drain off A 
nee crop is first grown, and after the lains, when the nee has been cut (November), 
the land IS thoroughly ploughed and cleaned and all the clods are broken. It is 
ploughed again twice every month for the next four months In May, furrows are 
made six feet long, one and a half broad and one deep, with a space of about one foot 
between them. In these furrows, pieces of sugar-cane about i-| feet long are buried 
end to end, about two inches below the surface. If the land has been regularly 
ploughed since November, no manure is wanted. But if, as is sometimes the case, 
it has been ploughed only since March, oil-cake manuie, pend, at the rate of fourteen 
pounds man) to 100 furrows must be laid ove the sugar-cane befoie it is covered 
with earth. On the day that cane is buried, the furrows should be filled with water, 
this soaking is repeated eveiy third day for nine days, and afterwaids eveiy six days 
till the rains begin. From ten to fifteen days after the cane is buried, the young 
shoots begin to appear, and in about six weeks, when they have grown a foot or a 
foot and a half high, oil-cake manure (in Bassein called dho by the Christians and 
khap by others) is applied at the late of about fifty-six pounds (2 mans) to every 
hundred farrows. In September, after this second dressing, a third supply of manure, 
gddkni, is given at the rate of eighty-fqur pounds (3 mans) for every hundred fur- 
rows. At the same time the earth between the furrows is gathered against the stems, 
its long leaves are wrapped round the cane, and watercourses are made ready. 
After another month (October) a fourth dressing, at the rate of twenty-eight pounds 
(i man) for every hundred furrows, is given, and if the rams have ceased, the plants 
are watered every fourth or sixth day according to the moistness of the soil In Decem- 
ber, when the cane is about three feet high, the long leaves are again wrapped 
round the stems, and about the end of the month five or six plants are tied together. 
When the plants have grown five or six feet high, the long leaves must be again 
bound round the stems to preserve the flavour of the juice and prevent the plant 
being eaten. By May the cane is ready for cutting. The canes are bound m a 
bundle of six, and to the number of about 750,000 are yearly sent to Bombay, Surat, 
and Broach, The price is 2s. ^d. (Ri^) the hundred {Bomb. Gaz., XJJI., 
290,291) 

Sind. — ‘'For raising sugar-cane crops the land is richly manured, and ploughed 
over and over again, until the manure is well mixed with the soil.^ After the land 
has been carefully prepared and weeded the sowing commences in the month of 
March by small pieces of cane, each with an eye, being put into the ground at re* 
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guiar intervals. TI^ field is then constantly irrigated, so as to be in a continual j CULTIVATION 

state ot nioisture. During the hot season it is perfectly saturated with water and 1 In 

kept free from weeds. In Upper Smd the sugar-cane is planted out in January or | Sind. 

February and Cut in November or December. The cane is usually sown standing, I 

and IS cut and manufactured by the purchaser. The expense of cultivating sugar- 

cane is heavy, owing to the long time the crop takes to mature, and the great quantity ! 

of water required for properly irrigating it. It is liable to injury at planting out from j 

attacks of white-ants, and at different stages of its growth from jackals, rats, maggots, | 

and frost (Gas , //). 1 
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Area, Outturn, and Consumption —The Proceedings of the Hon’ble the 
East India Company give many curious particulars of sugar cultivation in 
Madras from about the year 1792, One of the most useful papers that ap- 
peared was that by Dr. Roxburgh on*' the Hindu Method of Cultivating 
the Sugar-cane and Manufacturing the Sugar Jaggery in the Rajahmundry 
Circar ; also the Process observed by the Natives of the Gan] am District in 
making the Sugars of Berrampore.” The most that can be done in this place, 
to convey an idea of the facts brought out by Roxburgh, regarding the sugar 
industry of the country indicated (100 years ago) is, to abstract a paragraph 
here and there from the leading sections of his paper Thus, for example, 
he says; “In the Northern Provinces orCircars, as well as in Bengal, Cada- 
pah, etc., large quantities of sugar and jaggery are made. It is only in the 
Rajahmundry and Ganjam districts of these Northern Provinces where the 
cane is cultivated for making sugars.” In the zemindaris of Peddapore 
and Pettapore (of the Northern Provinces), from 700 to 1,4.00 acres, Rox- 
burgh tells us, were employed for rearing sugar-cane. “ Besides these a 
third more should be added for the delta of the Godavery.” “ From the 
same spot they do not attempt to rear a second crop oftener than every third 
or fourth year. The cane impoverishes it so much that it must rest or be 
employed during the two or three intermediate years, for the growth of 
such plants as are found to improve the soil, of which the Indian farmer 
is a perfect judge. They find the leguminous tribe the best for that 
purpose.” The juice may be boiled down to either of two forms of crude 
sugar. If when boiled to a certain extent the syrup is thrown on mats made 
of the leaves of the palm (Borassus flabelliformis) and stirred until cold, the 
sugar that forms is called pansadarry. But many persons prefer to make 
helium or jagary because, although this sells for less, it keeps longer and 
may thus be retained till a favourable market is afforded. To make 
jagary, Roxburgh explains, a certain amount of quicklime is thrown into 
the boiler and the syrup is not, as in the preparation oipansadaryy, scummed. 
When of a proper consistence some gingelly oil is added, and the syrup, 
when well mixed with the oil, is poured into shallow pits dug in the ground. 
The syrup as it cools solidifies and is then cut into cakes and these are 
wrapped up in dry leaves and put aside for sale. One acre, Roxburgh 
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adds, “ in a tolerable season yields about ten candy of the above mentioned 
sugar or rather more if made into jagary!^ “ Each candy weighs 5ooIb, 
and IS worth on the spot from R16 to 24, according to demand. In 
the West Indies, the acre, so far as my information goes, (and it is chiefly 
from Mr. Beckfords’s History of Jamaica) yields from 15 to 20 hundred- 
weight of their raw sugar, worth in the island from £15 to ^20 currency. 
Here the produce is more than double ; but on account of its inferior quali- 
ty, and the low price it bears on the spot, the produce of the acre does not 
yield a great deal more money than in the West Indies.’’ It would thus 
appear that in Roxburgh’s time the accepted yield of unrefined sugar was 
about 44 cwt. per acre. Ratooning was sometimes practised, the second 
crop being known as karsni, but it was so inferior that, Roxburgh says, 
when he asked the cultivators if they ever took a third, he got the reply 
that as the second crop was so inferior to the first there was no inducement 
for taking a third. 

But having thus briefly reviewed some of the salient points of Roxburgh’s 
paper (an observer whose statements carry such weight that many 
persons may be disposed to accept the yield of 44 cwt. an acre as likely to 
be correct, even at the present day), it does not seem necessary to deal, in 
this place, with any of the other authors who furnished the East India 
Company with reports on the Madras sugar industry, one hundred years 
ago. Passing therefore over a gap of some fifty years the information 
afforded in the Statistics of Sugar for i848*may be next reviewed. The area 
shown to have that year been under cane was 84,947 highds (or, say, 28,315 
acres), and the yield. 1 1,00,740 maunds (maunds of 80S) of jaggery. The 
average yield was found to be 12 maunds 37 seers, 2 chataks a htghd (or, 
say, 39 maunds an acre). But it was found that there were 6,468,368 
palms yielding sugar, and that these afforded 6,62,218 maunds of jaggery, 
so that the total amount of coarse sugar available in Madras, during 
1848, came to 17,62,959 maunds; the consumption was estimated at 
10,67,720 maunds, and the surplus available for export was therefore 
6,95,239 maunds. It is explained that as the total population of the Presi- 
dency had not been determined, it was not possible to arrive at the con- 
sumption per head. The estimates of consumption for certain districts 
were, however, furnished, and it may be added that the highest of these 
quotations appears against Tinnevelly (18& 12 oz.), next Madras (i4ffi), 
and the lowest Canara (i 0 >). Adding together these estimates and 
striking the average of all, the figure arrived at is 5tb 5 oz. No reliance can, 
however, be placed on that figure (as expressing the average of the Pre- 
sidency, in 18481, except that it may be viewed as lending a certain amount 
of confirmation to the exceptionally low consumption shown for Madras 
in the table at page 1 16, namely, 4*3 seers (or, say, S^fb). 

The statistics of 1848 are, however, of more direct interest, in the view 
they afford of the to-day but imperfectly understood subject of the yield 
of sugar from palms. As already stated, it is recorded that there were 
in that year 6,468,368 palms in Madras and that these afforded 6,62,218 
maunds of sugar. But no attempt was made to reduce the palm area to 
acres, and in the acreage of sugar production this source was accordingly 
kept quite distinct from that of cane. It is believed that the modern 
computation may be accepted as 400 trees to the acre. If, therefore, that 
standard be applied to the palms of Madras in 1848, the acreage yield would 
have been 40*8 maunds and similarly 64 8 maunds in Bengal. The aver- 
age yield of the present day is said to be 24*7 maunds in Bengal and 
74*49 maunds in Madras. The figures published for the palm sugar of 
1888 thus reverse in every particular those 011848. Not only would the 
total yield of palm sugar appear to be greater now in Madras, than in 
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Bengal, but the yield per acre would seem to be also higher. It is practi- CULTIVATION 

cally impossible to believe that such radical changes could actually have Madras. 

taken place. The explanation must, as it seems to the writer, be sought in 

the defective nature of the returns. If the yield of palm sugar be lowered 

for Madras, the already abnormally low consumption to head of population 

in that Presidency would be rendered still lower On the other hand, a D^e-palm 

material increase in the palm sugar, credited to Bengal, would not only Sugar. 

seem to be justified by all the evidence the author has been able to bring 

to bear on the subject, but would raise the consumption per head of 

population much nearer to that which most writers think is actually used 

by the people of that province. But the statistics of the internal trade of 

Madras are admittedly imperfect (more so, in fact, than m Bengal), and 

it is, therefore, likely that even were the supply of palm sugar reduced by 

one-half, a more careful registration of trade would exhibit the province 

as obtaining from local production, and imports a quantity that would 

allow of a considerably higher consumption than is shown by the statistics 

hitherto published. 

From what has been said it may have been inferred that the writer is 
strongly disposed to think that much of the ambiguity that exists, regard- 
ing the sugar trade of Madras and Bengal, is traceable to the fact of the 
paltn supply being treated conjointly with that of cane. To exhibit this 
fact it is necessary to refer to the most recent official information. It has 
been explained (in other chapters of this article) that on the Note on Sugar, 
which was prepared by the Revenue and Agricultural Department in 
1887, being issued, most of the Local Governments and Administrations 
furnished additional information, and, m some few instances, thus enabled 
the Government of India to modify the statistical returns that had ap- 
peared in the original Note, These corrections and amplifications were 
published in the form of a supplement to the Note, and from that supple- 
ment the following passage may be taken since it not only affords useful 
details regarding palm sugar (presently under special consideration) but 
exhibits the main facts of sugar production and consumption in the Pre- 
sidency. 

Revised areas are g^ven for the total cultivation of sugar-cane during the three 
years ending 1885-86, which are as follows: — 

1883-84. 1884-85. 1885-86. 

Acres. Acres. Acres. 

Government ..•••• 36,700 39,900 34,000 

Inana 11,900 10,100 13,800 

Zamindari . 18,300 20,300 20,500 

Total . 66,900 70,300 68,300 

These figures, which are believed to be approximately correct, are inclusive of 
areas the produce of which is eaten raw by the people instead of being manufactured 
into sugar or jaggery. 

The subjoined abstract details the area (from the produce of which sugar or 
jaggery was manufactured) and outturn for the same period : — 
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The average outturn of coarse sugar is 49I lakhs of maunds and the net exports 
* In Northern India the I 7 to lakhs of maunds. This leaves 32I lakhs of maunds 
consumption per head is be- for consumption in the Presidency, or about 4^ * seers per 
seers, and in head of the population. As regards these figures of con- 
ut sumption, the Board of Revenue remarks as follows : — 

The average seems certainly very low, but it must be remembered that a very 
large area under sugar-cane cultivation in zemindari and whole inam villages and under 
palm-trees is not brought to account, and the estimate of outturn given above is con- 
sequently much below the mark. It is further observed that the calculations do 
not take into account the traffic by road with the Native States and the adjacent 
Provinces. The land trade statistics compiled for some years show that the average 
imports of sug^ from Hyderabad, Mysore, and the French Settlement amounted to 
1,22,000 maunds or 22,400 maunds m excess of the exports to these countries. But 
me returns are obviously defective, being confined to a few stations on the frontier, and 
do not show the entire traffic. In determining the rate of consumption of sugar, it must 
mso be borne in mind that in this Presidency a very large proportion of the rural popu- 
lation use sugar only on festive occasions, and not as a daily article of consumption.’ 
t -M • ® rsport sent up by the Government of Madras is silent as regards the statistics 
of Native States and the general trade of the Presidency in sugar.” 


There are several very instructive features in the returns thus furnished 
by the Madras Board of Revenue. The area that yielded edible canes, 
as also that which afforded refined suga»* have been dealt with apart from 
the jaggery or gicr area. The average amount of land devoted to edible 
canes, during the three years, appears to have been 6,460 acres and that 
acreage has, therefore, been excluded from consideration. The Board 
app^rs to xegacd the yield of sugar as compared with jaggery at 2 1 to 
I : the writer in calculations of this nature has accepted 3 to i as more 
nearly correct for India as a whole. In Madras the term 'sugar* is 
commonly used for the unrefined but drained article which in Upper India 
IS knowm as some of the forms of kkand or hur a. The provision made 
above shows, however, that the refined article is meant. But the most 
useful part of the figures given by the.Board, in the above analysis of the 
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Madras sugar production, is the fact that the average area under sugar 
and jaggery, when reduced to the average production, shows a yield per 
acre of ^'2 maunds, whereas the yield of the fields employed specially for 
crystallized sugar (expressed as jaggery) came to 73‘2 maunds and the j'ag- 
gery area to only 40-5 maunds. These facts manifest the error of accept- 
ing an average production to total acreage, regardless of the relative 
shares of the land devoted to each purpose It is this error, in the writer’s 
opinion, that has caused much of the confusion that exists in the literature 
of Indian sugar— more especially when palm and cane sugars are dis- 
cussed conjointly. 

It is, however, frequently stated that the area under sugar-cane in 
Madras has recently shown a tendency to expand. This may be so, but 
the writer, after perusing the fairly extensive series of publications available 
on the subj'ect of Madras sugar, has been forced to the opinion that 
either serious mistakes were made in the returns that have appeared, with- 
in the past ten years, or the production of sugar has very probably con- 
tracted, Thus, for example, an official report on the sugar of Madras 
in 1881-82 contains the following tabular analysis: — 
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Commenting on the facts shown in that statement the report goes on to 

say . 

“If the average production be taken at 45 cwt. per acre, the total jaggery 
produced in this Presidency from cane would amount to about 150,000 tons. To this 
must be added the jaggery produced from about 25,000 acres of cocoanut trees, 
probably 12,500 tons; the jaggery produced from about 25,000 acres of palmyra trees, 
probably 125,000 tons; and also that produced from about 1,500 acres of date and' 
sago-palms, probably 4,500 tons; giving a total estimate of 292,000 tons of saccharine 
matter for the whole Presidency. Theimports from foreign countries are insignificant, 
seldom exceeding 2,000 cwt. per annum. The exports have increased rapidly since 
the famine, and in 1832-S3 reached a total of 1,246,964 cwt., valued at ^75, 68,940. 
The details of this export trade will be found on pages 147 and 358 of the annual 
volume of trade of the Madras Presidency in 1882-S3. If from the figures shown at 
page 358 is deducted the amount of sugar which was merely conveyed to some other 
port in this Presidency, the result is that 75,222 cwt. of refined sugar and 38,512 cwt. 
of unrehned sugar were exported to other ports in India, and the figures given on 
page 147 show that 13,219 cwt. of refined sugar and 1,119,930 cwt. of unrefined sugar 
were shipped to foreign countries, principally to the United Kingdom. This export 
of unrefined sugar includes palmyra jaggery, as no distinction is made between that 
and cane jaggery in the returns.” 

It will be observed that, according to recent returns, the average outturn 
of all kinds of sugar for the three years ending March 1886 came to only 
170,756 tons, whereas it is apparently accepted that in round figures the 
production m 1881-82 came to 292,000 tons. Mr. Schofield, while allud- 
ing to the above report, points out that if the figures there given be correct, 
after making the deduction for net export, there would have remained in 
Madras an amount sufficient to have allowed the population a consump- 
tion gi seers per head. A consumption of iglfe would, in fact, be m 
keeping with the results worked out for the other provinces of India, but it 
is inadmissible until the area and production of sugar be regarded as 
something like that determined in 1881-82— now apparently viewed as an 
overstatement. 

But to return to the subject of palm-sugar it will be discovered front 
the above passage that, according to the presently accepted view, the palm 
trees of Madras yield very nearly as much sugar to the Presidency as that 
obtained by cane cultivation. The averages for the past three years stood 
at 27,41,500 maunds sugar-cane and 22,22,300 maunds palm. What is still 
more remarkable the yidd of jaggery from palms per acre is well on towards 
being double the average from cane, thus 74*6 maunds an acre from palm 
culture and 44*6 maunds an acre from cane. But if this be actually the 
case, the question naturally suggests itself is palm-sugar manufacture 
more profitable than cane? Surely the labour and expense of tapping the 
trees, for, say, four or five months a year, could never exceed that of the 
cultivation of cane. The area suitable for palm cultivation is, however, 
more limited than for cane, and the value of cane as an ordinary crop 
that may be grown at will in rotation with others must not be forgotten. 
The reader will find the subject of palm-sugar repeatedly dealt with in 
this work, as, for example, in the articles on Borassus, Caryota, Cocos, 
and Phoenix, and the general conclusion arrived at may be said to be 
that while very remunerative as a Native industry, for certain tracts of 
country, palm-sugar cultivation has not hitherto proved capable of serious 
expansion. Indeed, the most contradictory statements have appeared 
regarding the yield and profit of production, so that the subject seems to 
call for a thorough enquiry. It is probable, for example (see VoL ILf 453)* 
that the fiscal restrictions imposed on the tapping of palms, owin^ to the 
very extensive employment of the juice in distillation, operate restrictively 
in the expansion of the trade in palm-sugar. It is equally probable, 
however, that even if the Madras yield of 74*6 maunds of gwr an acre 
can be confirmed by future investigations, there may be many objections 
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to palm-sugar manufacture which would render it undesirable that greater 
encouragement should in future be paid to this branch of the Indian 
sugar trade. The difficulty in forming a definite opinion regarding palm- 
sugar does not exist alone in the records regarding Madras. On the 
contrary, equally inexplicable statements regarding the Bengal sugar 
trade have been made by persons whose opinions are entitled to the 
greatest respect Thus, or example, Mr Westland (see Vol VI.^ 214) speaks 
of the date-palm of Jessor 2 ,s 3,^OT6.\n^ nhie tons of gur an acre. The 
rent of the land under date-palms, he tells us, is from R9 to Ri5j and the 
value of the produce R500 to R600. This would be a yield three times 
as great as that given for the Madras palms. So in a like manner Robin- 
son {Bengal Sugar Planter, p, igs) says that “ the annual produce of 
a full-grown date plantation was equal to 78? maunds of gur per Bengal 
highd, which converted into khaur may be taken as equivalent to a yield 
of about 5I tons of Muscovado sugar per English acre^* Robinson 
further estimates that the date-palm area of Bengal roughly measured 
IS 130 miles long by 80 miles broad, or 10,400 square miles, and according- 
ly by accepting the produce at one-half the ascertained yield, say, at 2f tons 
an acre, the area in question might be estimated to be capable of yielding 
915,200 tons a year. But the dilemma of palm-sugar is by no means 
solved by a verdict from these statements of its being a distinctly more 
productive cultivation (acre per acre) than cane. It has already been 
stated that, according to the most recent statistics of the date-palm in- 
dustry of Bengal, there are at the present time 30,000 acres under that 
palm (devoted presumably to sugar production and distinct from the 
acreage assigned to the production of date-palm liquor) and, further, that, 
that area yielded on the average of the five years previous to 1888, 
7,43,000 maunds of coarse sugar. This comes to 247 maunds (say, 17^ 
cwts.) of gur an acre, and thus a little less than a third of the Madras 
yield. It surely cannot be the case that so great a difference exists be- 
tween the palm-sugar yield in these two provinces. But we have still to 
deal with the fact that palm-sugar manufacture has hitherto proved a 
failure in Bombay. Some years ago the Government becoming alarmed 
at the increasing consumption of fermented palm juice, thought of divert- 
ing this by finding a better use for the produce of the palms. Jessor 
palm-sugar manufacturers were imported to teach the people, but, though 
everything was done that could be thought of, the industry failed to be 
established in that Presidency.* In order to combat the evil of intoxica- 
tion, other alternatives had to be resorted to, namely, the destruction of large 
numbers of palms and the increase of the taxation on tapping. The 
reader will find information on this subject under the articles Borassus and 
Cocos (Vol. I., 499, and Vol. II., 452). In Bombay it has been estimated 
that there are 3,500,000 cocoanut palms, 47,810 palmyra palms, and 70,000 
Caryota palms. Of these there are licensed to be tapped 50,000, 16,735, 
and 20,000, respectively, of the kinds named, but httle or no palm-sugar 
is made in the Western Presidency from these trees. The owners at palm 
groves, we are told, would gladly liail a new utilization of their trees, since 
the fiscal restrictions have greatly lowered the value of their plantations. 

The subject of the sugar supply of India derived from palms is one of 
so pressing importance that the writer cannot avoid recommending that 
it should receive the most careful consideration of all future investigators. 
The exact yield of each kind of palm should not only be thoroughly 
explored, but the effect of climate, soil, and systems of cultivation and 
tapping on the formation of crystallizable sugar should be looked to. 
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The discrepancies briefly reviewed above may be found to exist only in 
the misleading nature of statistical returns unaccompanied by explanatory 
data. One feature of these remarks, it seems desirable to reiterate in con- 
clusion, namely, that the comparison of acreage yield of palm with non- 
palm-sugar producing provinces is distorted through the returns of cane 
and palm-sugar being conjointly dealt with. Thus, for example, the ap- 
parent yield of cane sugar in Bengal is lowered, and that of Madras raised, 
by this process, in the table at page ii6. Total production, were it 
to be worked out from total acreage by means of a previously determined 
yield per acre, would in such cases be more seriously wrong than is 
necessarily the case in agricultural calculations of this nature. ^ Averages 
are, however, in most cases dangerous, especially when the relative values 
of the extremes have not been determined. Averages on distinct and con- 
flicting data must of necessity be fallacious. The factor 54*1 may be 
correct as it stands (table, p 116), but it can never be compared, for 
example, with 22*9, the ascertained production-rate in the North-West 
Provinces, since the one includes palm-sugar, the other does not. The 
Madras average yield of sugar-cane is 44*2 maunds an acre, a figure which 
might be viewed (assuming the returns of both provinces to be correct! as 
demonstrating that in Madras sugar-cane yields twice as much acre per 
acre as m the North-West Provinces. 

^ Having thus briefly discussed the leading features of the available inform- 
ation regarding the area, outturn, and consumption of sugar in Madias, 
it remains only to give here a selection of passages illustrative of the 
methods of cultivation pursued in the Presidency. This purpose cannot be 
better served than by commencing with certain paragraphs from a review 
of information drawn up in 1881-82 by the Madras Board of Revenue ; — 
“ Particular kinds of Cane cultivuted ; their suitability to special soils ; mode 
of selection by cultivators ; possibility of introducing better kinds or better tiU 
lage. — There are very numerous varieties of the cane quoted by the District Officers 
under local vernacular names, but Mr. Robertson, Agricultural Reporter to Gov- 
ernment. states that many of these varieties cannot be distinguished, and that the 
distinguishing characteristics of other varieties arise from local conditions of soil 
and climate, and disappear when these conditions are absent^ In popular par- 
lance, the cane is divided into three varieties — the red cane, which grows on drier 
ground, the stnped cane, which takes a richer soil, and the white cane, which suc- 
ceeds in wet land unfavourable to the two other varieties. In the Madras Presidency, 
the cane is cultivated chiefly in the districts on the coast of the Bay of Bengal, and 
some inland districts which have a comparatively dry climate, while there is but 
little cane grown on the West Coast, where the climate is moist and resembles that of 
the Straits, the Mauritius, and the West Indies The cane in those colonies attains 
3. luxuriant growth never equalled in this Presidency, and at the recent exhibition at 
Madras, a sample of cane from Penang was far superior to the sample of cane from 
Bellary district which gained the s^ond prize. Many attempts have been made to 
introduce into this Presidency these larger varieties of cane. Otaheite and Bourbon 
canes along with the Minnesota Amber cane are now to be seen in the Godavari 
district, while at the Saidapet Experimental Farm successful ti lals have been made 
of the Chinese sugar-cane (Sorghum saccharatum) and other sugar-producing 
Sorghums. It has not yet been shown, however, that any of these foreign varie- 
ties will, in this climate, continue to produce more sugar than the country cane, and 
on this point the Board would quote the result of the experiment recorded in the 
Vizagapatam Distnct Manual. It is there recorded thac Messrs. Arbuthnot 
Sc Co., the renters of the Palkonda estate, brought a cane-planter from the West 
Indies to teach an improved method of cultivation, spent large sums in the introduc- 
tion of the Mauritius cane and placed the experiment under the personal supervision 
of Mr. John Young, now Chairman of the Oriental Bank, but the result showed 
that the Native system of cultivation was more suited to the existing circumstances, 
and that the Mauritius cane was more precarious than the country varieties. 
It is not likely that any attempt to improve upon the tillage of the cane will 
ever be made more carenilly or under conditions more favourable to success. 
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St attstics of Area under Sugar-cane, — ^The first year for which statistics are 
available is 1852-53, when the area under cane was acres 38,403. It remained almost 
stationary until 1S69-70, when it was acres 37,805, and then increased steadily till 
1875-76, when it was acres 52,094. ^ The famine years show^ a great decrease, b^ut 
in 18S1-S2, the area under cane in Government, Zemindari, and Inam lands in this 
Presidency was acres 72,382, the produce of acres 69,383 of which was manufactured 
into sugar and jaggery. The annexed statement gives the details of this area, and 
also of the area under cocoanut, palmyra, date and sago plams. These figures are 
derived from the special reports of Collectors in answer to this call, and, as far as 
Government land is concerned, may be accepted as tolerably accurate, but the 
statistics of Zemindari and Inam land must be regarded with less certainty. It is 
said that sugar or jaggery is manufactured from the produce of the following 
acreages . — 

Acres. 


CULTIVATION 

in 

Madras. 

Area & 
CuttuPii. 


Under sugar-cane 69,383 

Cocoanut palms * 5»7°6 

Palmyras 24,884 

Date palms t,575 

Sago palms 19 


so it IS evident that the jaggery manufactuifd fiom the palmyra is the only consi- 
derable rival of the product of the cane. 

Mode of Cultivation, — It is not usual to cultivate the cane two years running upon 
the same land. In parts of Kurnool, 1 innevelly, and South Canara, however, the 
stumps of the cane are left in the ground to sprout and yield a crop the following year, 
and in the Nandyal taluk of the Kurnool district, the cane is left in the ground for 
three 3 ears, and in the Cumbiim taluk for as long as ten years, the yield diminishing 
each year. These instances of slovenly agriculture are, however, exceptional. The 
cultivator usually permits land which has borne some other crop to lie fallow for a 
year, and then pi epares it for the cane by several ploughings, or by breaking it up 
with crowbars which disturbs it to a depth of nearly a foot, and by heavily manuring 
the soil with whatever manure he ran obtain, the most common manure being that 
obtained by picketing his herds or folding his flocks upon the land. The land having 
been manured, ploughed, and flooded, the cane is planted. The cane in India 
never bears seed, although it flowers. It is always propagated by cuttings,^ The top 
of the cane is commonly used, but some cultivators leave a few canes growing in the ; 
fields from the previous year and cut them up into^ lengths of one or two joints. 
These tops or cuttings are planted horizontally in the wet soil about eighteen 
inches from each other in rows about four feet apart. Six days afterwards the field 
is again watered, and about the twentieth day four or six shoots sprout from each cut- 
ting. In Ganjam and Vizagapatam, some ryots plants the cuttings in nurseries and 
afterwards plant out the shoots in the fields. After the shoots appear in the field, 
the ground is weeded and hoed, and when they are about a month old, chaff, weeds or 
some such manuie is thrown around them. The soil is kept moist by occasional irri- 
gation, and when about three months old the shoots ought to be a yard high. After 
this stage, it often becomes necessary to give the canes support, and this is done by 
bamboos or b}^ a sapling stuck into the ground in the middle of each group of canes, 
the leaves being tied round so as to bind the canes-together. This process re- 
quires constant care until the cane, at ten months from planting, is ready for cutting. 
It IS then from four to six feet in length and about an inch-and-a-half in diameter. 
In the Vizagapatam district, it has attained a diameter of four inches. 

The Lliii>ses of Soil best suited to Sugar-cane Cultivation^ and the Extent to 
•which Irrigation is required. — The rich alluvial soils near the mouths of rivers 
are best adapted to the cane, but it is useless to attempt to grow cpe upon 
land which cannot be irrigated during ten months of the year. ^ The black soil iregur) 
which suits Sorghum does not suit sugar-cane, unless there is a considerable admix- 
ture of sand. It is remarkable that, although half the cane in the Presidency is^ grown 
in the districts of Ganjam, Vizagapatam, and Goddvari, and although there is cane 
also grown in North Arcot, Nellore, and Kurnool districts, there is not a single acre 
under that crop in the Kistna. The black soil is not suitable, and the channels in the 
Kistna delta do not carry a sufficiently continuous supply of water. During the first 
month of cultivation, the field should be irrigated every week, and afterwards eyery fort- 
night but much depends upon the nature of the soil, — a garden rich in organic matter 
requiring, water much less frequently than a sandy field. Mr. Robertson, at 
the Saiddpet Farm, found it necessary to irrigate a crop of sugar-cane 114 times, but 
considers that usually forty or fifty times would suffice, giving the gi ound each time 
water equivalent to one inch of rainfall. Under a channel, the field of a ryot would 
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probably receive more than an inch at each irrigation, and probably twenty-five 
floodings would suffice. In this Presidency, fields on which sugar-cane is grown are 
charged with water-rate as if a double crop of rice had been produced on the land. 
It is true that sugar-cane is on the ground for ten months^, and two crops of nee 
occupy only about seven months of the year, but it is not certain that the cane takes 
as much water as is taken for the two crops of rice. The Department of Public 
Works’ estimate of the requirements of an acre of irrigated land is believed to be two 
cubic yards per acre per hour, which in seven months would amount to 75 inches of 
water. Mr. Robertson, Agricultural Reporter, considers that a crop of sugar- 
cane receives about forty-five floodings of one inch of water each. 

^ “ Estimated Cost of Cultivation and of Manufacture and estimated Profit 

It > difficult to ascertain the cost of the labour or of the manure necessary in this culti- 
vation, for the cultivators do not keep accounts and are averse to give information, 
Mr. R. E. Master, Director of Revenue Settlement, estimated the cost of culti- 
vation, at R 145-8-0, and the cost of cultivation and manufacture at R182, per acre, 
while he estimated the outturn at 67 cwt. of jaggery. Mr, Wilson, the present 
Director, does not consider this outturn excessive for the Goddvari district, and would 
lower the estimated cost of cultivation and manufacture to R 150 or R 125 per acre 
remarking that a profit of R200 per acre is the figure commonly quoted in the, 
Godavari. For, the Presidency generally, Mr. Wilson would take the cost of pro- 
duction at Riso per acre, and estimates the outturn at 22-^ tons of stripped cane, 
yielding 45 cwt. of jaggery, worth R 250. This would give a profit of Rioo an acre, 
out it must be remembered that the land lies fallow in the previous year, and this 
circumstance must be taken into account in any calculation of the profits. 

" Estimated Outturn of Cane and Value of Outturn if it is ever disposed of in 
this form -j-lt is usual for the cultivator himself to manufacture jaggery, except in 
three localities where manufacturers purchase the cane, but it appears that there are 
2,999 acres producing cane which is not crushed. The cane produced on these three 
thousand acres is sold retail for mastication at a price varying from one to six pies per 
cane. The average number of canes in an acre may be taken at 9,000 and their 
Weight at 22^ tons. Messrs. Parry Co. in South Arcot pay the cultivators 
R16 for each candy (ft 500) of jaggery produced from their canes, or about R172 for 
the produce of an acre. 

* Manufacturing Processes ordinarily employed. — At Aska, in Ganjam, 
Messrs. Minchin & Oo., and in South Arcot Messrs. Parry & Co* and 
a Native capitalist, have European machinery. At Aska, the cane is sliced and 
the juice is exti acted by the action of hot water, which is afterwards evaporated, the 
process requiring a large expenditure of fuel. In South Arcot, the process is that 
usual in the colonies, the cane being crushed in a three-roller mill, and the juice 
defecated with lime and passed through filters before being boiled in vacuo, the 
molasses being driven off by centrifugal action. The sugar pr^ared by either process 
is much the same in appearance, the gram is small and white. The ordinary process of 
manufacture of cosxs^ jaggery does not differ from that in use in other parts of India. 
A wooden mill of two or three cylindrical upright rollers working into each other by 
endless screws at the top, the spirals being cut in ojiposite directions, is moved by a 
lever turned by bullocks. The canes, cut into pieces two or three feet long, after 
being soaked in water for a day, are passed between the rollers, and the juice flows 
down into a pit and thence by a channel into a tub or pot sunken in the earth. Near 
by is a boiler, and the crushed canes serve as fuel. The juice is poured into the 
boiler and a lump of lime is added. Somerimes gingelly-oil * (Sesamum) is also 
added. The juice is constantly stirred while boiling. To ascertain if it has arnved 
at the proper consistency, some is dropped into cold water, and if this solidifies, the 
boiling is poured into wooden vessels or bags and leh to cool, when it becomes 
jfgfU^y* North Arcot and Cuddapah, there is a rude process of refining the 
jaggery The boiling is stopped before the stage of crystafiisation, and the juice is 
poured into pots with holes, through which the molasses drain for twenty days, leav- 
ing a crust of sugar, which is removed, boiled twice again and purified by means of 
milk and ghee. Sometimes when this crust of sugar is reboiled, thin slips of bamboo 
are left in the pot for forty days, and the syrup is allowed to drain off. The slips of 
bamboo are then found to be coated with sugarcandy. 


* From the absteact given above of Dr. Roxburgh's description of sugar manu- 
facture in 1792 it will be seen that gingelly oil was even then used. The action of the 
ml does not appear to have been investigated. It may have been to regulate ebullition. 
Conf. •with pp. 22s, 2^4, 286, 
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General Aspects of the Industry . — ^The cultivation and manufacture of sugar 
are steadily increasing year by year in this Presidency. It is impossible to frame any 
estimate of the extent to wh ch borrowed capital is used in this industry, but it is 
believed that the great majority of the cultivators of sugar are men of substance, 
who can afford to spend the requisite money and to wait the two years which must 
elapse before they can grow cane on the land where it was grown before. In the 
Godavari district especially, to embark in the cultivation of sugar^ is regarded as a 
certain sign of prosperous circumstances. ^ As a rule, therefore, it is believed that the | 
industry is not earned on by borrowed capital. 

“^The cultivation and manufacture are almost invariably united, except, as already 
mentioned, where the factories in Ganiam and South Arcot purchase the cane off 
the fields. The profits are doubtless much greater than that derived from any other 
cultivation. They amount to at least R70 per acre, while the profit from indigo does 
not ordinarily exceed R50 per acre. Only a rough estimate can be framed of the 
capital engaged in the industry. If the expenses amount to R150 per acre, the total 
expenditure must amount to more than a hundred lakhs, and this estimate of capital 
does not include the value of the land. The districte of Ganjam, Vizagapatam, 
Godavari, Cuddapah, and South Arcot export sugar or jaggery made from the cane 
In North Arcot, Bellary, Salem, and Coimbatore, the supply appears to equal the 
demand. The other districts import it. The local consumption is not affected ^ 
foreign competition, as only refined sugar is imported, but Messrs. M inchin & 
Co. state that, since the import duty of 5 per cent, was removed, they have been 
unable to compete in the Bombay market with Mauritius sugar. If means could be 
taken to render the surf on the Ganjam coast passable, or if Ganjam were connected 
by canal with other communications, Messrs. Minchin could undersell the 
Mauritius sugar at Bombay. 

Improvement , — The improvements which may be effected are, no doubt, greater 
cleanliness in the mills and vessels used in the preparation oi jaggery ; some scienti- 
fic method (such as the use of litmus paper) to ascertain the amount of lime required • 
closed boilers instead of open vessels; and the iron three-roller mill m place of the 
wooden-roller mills now used. Messrs. Minchin &. Go. in Ganjam let out an 
iron mill, at 85 for each hiring, to the neighbouring Cultivators, and a successful 
introduction of the Behea mill has been effected in the Bellary district. 

Native States, — '*The only Native States in this Presidency are Travancore, 
Cochin, Pudukota, Sandur, and Banganapalle. It appears that the area under sugar- 
cane in Travancore is comparatively limited ; that jaggery and molasses are extensively 
manuf^tured from the juice of pali^ra and cocoanut trees ; Travancore is dependent 
on its imports for refined sugar. llie improvement of the sugar industry is now en- 
gaging the attention of the Travancore Government, and experiments are being 
made with fair success with the amber sugar-cane obtained from the Saidapet Farm. 
Three sugar-cane crushing mills have been ordered out and sent to the sugar growing 
taluks for trial, and the services of an expert have also been engaged by the Govern- 
ment for the manufacture of sugar. 

** In the Cochin territory, the cane is very sparsely cultivated, and what little is 
grown IS sold for consumption as such, and not converted into sugar or jaggery. 
Some little jaggery is said to be manufactured from palm juice, but none is exported. 
During the past ten years only 2 cwts. were exported. 

** Of the other three Native States, Banganapalle in the Kurnool district does not 
grow any sugar-cane. In Pudukota, attached to the Trichinopoly district, 22 acres are 
returned under sugar-cane, 161 acres under cocoanut, and 758 under palmyra. Only 
palmyra jaggery is manufactured, and that to a limited extent % less than 15 acres 
being utilised for the purpose, and the quantity manufactured averaging about 22 
cwts. per^ acre. The sugar-cane is sold as such for consumption in Sandur in the 
Bellary district. About 65 acres were under sugar-cane cultivation in 1882-83. Mr, 
Macartney, the Agent to the Rajah, has furnished an interesting report regarding 
the cultivation of the cane in this small State. The outturn of jaggery per acre 
is given at over 53 cwts., and the net profit at about R160 an acre. Mr. 
Macartney appears, however, to have omitted to take into account the feeding 
charges of the bullocks, and the deduction required to be made for depreciation.” 

“ Two kinds of sugar-cane are cultivated in Sandur State — the white and the dark 
coloured, — the former ^enerally^ the latter rarely, as, though it is said to produce a 
large quantity of juice, it is considered to be less rich in saccharine matter. The soil 
preferred for the cultivation of sugar-cane is a rich deep red loam. Some of the 
irrigated lands are well adapted for it; others are rather heavy and clayey. In their 
selection of the kinds of cane best suited for the soil, the ryots have been solely guided / 
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by experience. The plants or cuttings are often imported. The tillas,e is excellent, 
and leaves little to be desired, though probably some improvement might be effected 
by the introduction of ploughs and other implements of husbandry of a better descrip- 

** In Tanuary the ground is well ploughed with four bullocks to each plough,— -fii st 
in one direction, and then at right angles to the first ploughing. The proems is done 
as effectively as possible, so as to expose the undersoil to the sun and air. l ne clods 
are then carefully broken up and cleared of roots and weeds. Manure is now apphed 
to the extent of 30 cart-loads per acre. A well-to-do ryot will often expend as much as 
50 cart-loa<i. It is also customary with the ryots to have large noi^s of sheep and 
goats penned for several nights on their intended plantation, and for thi^ they pay the 
shepherd at the rate of R2 and upwards per night, according fo “le size of the flock. 
This system is adopted in order to supplement any deficiency in the quantity of solid 
manure, or even as a substitute for it, when the ground is already in g^od condition. 
If tobacco cultivation has immediately preceded, the penning of a flock of 4oo or 500 
sheep for 3 or 4 nights per acre will often be thought sufficient. The held is S-g’a-m 
ploughed and reploughed in order to mix thoroughly the manure with the soil. ^ Beds 
o^ about 3 yards square are made for convenience in watering, and the ground is well 
watered. The seeds or cuttings are then trodden in rows. _ This operation is usually 
earned out in April. The plantation should be watered twice a w'eek in dry weather. 
During the south-west monsoon, however, it may sometimes be unnecessary to watei 
it more chan once or twice a month. The crop is 10 or 11 months in coming to matu- 
rity and during this period it will be necessary to weed it 4 ov 5 times. 

‘Mn the first three months of the growth of a sugar-cane plantation, the ryots ai e 
accustomed to grow vegetables of various kinds among the young canes, and the 
pioceeds of such aop assist in meeting the working expenses of the plantation. 

For a plantation of 3 acres m extent, the cost of cultivation and inanufacture of 
jaggery comes to R570. The value of produce and assets amount to R 1,072 so that 
a profit of R478 may be said to be obtained, , • i.i. 

It IS unfortunately the exception, and not the rule, when a ryot is in the posi- 
tion to cultivate crops necessitating a considerable outlay, and it is to be feared that, 
what with high rates of interest and stipulations to dispose of the produce at a 
fixed rate to the money-lender or other conditions, the ryot enjoys but a moderate 
profit from his labour. The crop of sugar-cane is here never sold in b ulk. 

The crushing mill is formed of two vertical cylindrical wooden rollers moved by 
an unending screw at the top. The canes are cut into two or three pieces for con- 
venience in handling. Four bullocks are necessary for working each ^^dl* 

It is usually necessary to pass the canes at least three times through the mill, as 
wooden rollers yield much more under high pressure than metal ones. Some years 
ago an iron crushing mill was purchased from the Collector of Bellary for experiment ; 
but although it proved to the ryots that with two bullocks .only it could extract more 
juice and do the work more efficiently than they with their miU, driven by four bul- 
locks, could do, an offer for the mill could not be obtained and it was finally smd at a 
sacrifice. This mill was very portable, and could be taken down or set up in halt an 
hour. It was a decided advantage over the native mill, as it could be carried easily 
to the crops, instead of having, in many instances, to carry them to it. _ . , , 
CdimBATORE.— « Sugar-cane {Karumbu) is cultivated chiefly m Coimbatore, 
Dhiiapuram, and Udamalpet and but slightly in the others. It is .Y 

grown on wet lands, which in Udamalpet and Dharapuram require h^tle oj" ^ 
from wells, as the channels run nearly the whole year; in Coimbatore, as the lands 
under Noyil-fed tanks, wells are absolutely neressary . It is occasionally grown as a 
garden enm, and that under ram-fed tanks, such as PuUur pallapalaty am in Erode, 

The chief varieties are the white {yellei or rastdlei), 
or purple cane; the first appears to be the Mauritius cane, introduced by ^overnme 
some forty years ago; it has quite ousted the country cane, which was a very p 
variety, hii&ndmam cane is chiefly used for eating, ihtrastalet .^orjagpry 
sugar. It usually alternates with ragi and paddy, and in Coimbatore is said to *0 0 
betel well, probably because of the high manuring given to the latter. 
sidered as the best season for planting, because of the ^^^ndant water for the 
nine months. The land is heavily manured, usually by sheep folding at a rate ecjual 
to 6,000 to 8,000 sheep per acre for one night, at a cost of RjS to 20, 
eight times, ridged at about a cubit apart, and cuttings of three or four of the upp 
knots of the cane planted each about 1 or i-| feet apart. From 15^000 to 20,000 c - 
tings, costing R23 to R30, are required per acre. It is watered twice in the first ^ 
and thereafter once a week for six months, and once a fortnight subsequently. L^s 
water is used than for a five or six months* paddy crop, which requires a continuous 
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flow, but cane occupies the ground for a longer time Five or six weedings are given 
each at the interval of a month ; occasionally a compost of ashes, cow-dung, etc., is 
applied to the roots when the crop 3 or 4 feet high, and the earth ridged up over 
it. At eleven or twelve months old it is ready for market or for making jaggery \ 
occasionally ratooning is practised, and this second crop is said to be nearly as good 
as the first, but this is doubtful, since, if so, it would be a general practice. The 
canes are all stout and strong, and being tied together when half grown, and sur- 
rounded by a strong hedge, they require no wooden props as in other districts. 
Garden cultivation is very similar. 

“ The total area in 1881-82 was 3,890 acr§s, of which 1,314 acres were in Coimbatore 
taluk within 5 or 6 miles of Coimbatore town. The yield of cane, numbering about 
35,000, averages 25 to 30 tons j ot juice i8|- to 22^ tons, of jaggery 2 to 2| tons, and 
ot sugar * 2 tons per acre. The outturn of an acre will occupy a mill worked by two 
pairs of bullocks, one in the morning and one in the evening, tor froni 20 to 25 days. 
The value of the jaggery averages R210 to 2405 the retail pnce is considerably hig-her 
than the price got by the ryot. When the canes are simply cut and sold for eating, 
R150 to R200 is about the price realised. The manufacturing process is as follows . the 
cane is cut into pieces about a cubit long, slightly beaten with a mallet, and then passed 
twice or thnce through the mill, which has two vertical wooden rollers of karuvela 
(Acacia arabica) wood, about 5 feet high and 8 inches in diameter, geared at the top 
W a peculiar endless screw, and w’orked by a long lever attached to the head of one roller 
The juice is received in pots and carried to the boiler, which is a simple large copper 
pan about 5 feet in diameter at the top, deep, and holding about doofis of juice; it 
is placed over an open fire, fed with the cane trash. Two charg^, each added in 
four successive instalments, are boiled each day, \%modas of juice (•=»2,40oft> at 
1*1 specific gravit>) being got through in that time. The yield of this is about 250ft 
of jaggery. A little lime temper is added to prevent acetous fermentation, and the 
scum is carefully cleared off. Owing to the rudeness of the process a great deal of 
the sugar becomes inverted, and is discoloured by partial burning, so that the sugary 
mass IS a dark brown. When the juice has been inspissated to the consistency of 
thick treacle, the charge is struck by turning it out into moulds, which are small 
square holes cut in solid planks. Sugar is obtained exactly in the same way, except 
that it is more rapidly boiled until a minute sandy granulation appears, when it is 
turned into a shallow tub , it is then continually stirred with paddles, and repeatedly 
poured over the sloping sides of the tub until the minute crystals have somewhat 
developed by accretion. To secure a quick fire a little wood is used, this is the only 
occasion on which wood is lequired. The outturn of sugar is about 2 tons, value 
R230 to 250. 

The following table gives useful particulars ; — 
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“ The mill is clnmsy, difficult to move about, requires powerful bullocks by reason 
of the friction of heavy, ill-cut screw gearing, and demands that the cane be twice 
squeezed ; the services of a carpenter are frequently needed, as the rough threads of 
the gearing are apt to give way. The boiling is the process that most requires 


^ * If the yield be 2 to 2 j tons of jaggery, by sugar ” must be meant kura , it cer- 
tainly cannot be refined sugar, otherwise the jaggery would have to be more than 
double what is stated. I 
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improvement*; the ryots have recently adopted copper instead of iron for the pans, 
winch IS one step forward, but nearly everj thing* is yet to be desired m the process. 

An immense area of the land is available for cane-g’rowing* ; 11,000 acres of wet 
land (occupied), all of which would grow cane splendidly, are available within ten miles 
of Coimbatore town. The Erode wet lands are too wet for cane, which grows coarse, 
while the juice is very watery; a better irrigation system among the ryots would en- 
able these to be utilised. Near Dharapuram it is largely grown, and the area might 
be much extended. It is estimated that the cultivation of cane in Coimbatore, on 
3,800 acres, employs a fixed capital of about 22 lakhs as the value of the land, 
together with a floating capital annually expended of 5 lakhs ; the produce in jaggery 
and sugar alone is about 1,000 tons of sugar and 7,000 tons of jaggery, valued at 7^ 
lakhs. To this must be added the value of the cane used for eating and for supplying 
cuttings, which together absorb 10 to 15 per cent, of the gross outturn in cane. Ac- 
tual profits, as in cotton and other crops, are somewhat greater than here shown, 
since much of the labour here charged in money is that of the owners and co-part- 
ners ” [Man. Coimbatore Dtsi., 23s). 

CuDD\PAH. — “ Sugar-cane is pnncipally produced in the sub-division, and is 
largely cultivated under the numerous small tanks. The cultivation of this crop 
lasts for the greater part of a year and a half, and it is in consequence always rated 
as a double crop. It is planted at two seasons, either just before the June lains, or 
else after the north-east monsoon, and pays accordingly, either two fub assessments 
and one fussaljasty (charge for second crop on wet land), or else two fussaljasty 
rates and one full assessment. It requires a large and constant supply of water. 
The average rate per acre is R6-10, and the outturn is on an average 200 maunds 
per acre. 

** Sugar is in considerable demand all over the south of India, and forms one of 
the principal articles of export from the sub-division. The cane is sweeter and more 
juicy than that raised inTanjore or Trichinopoly, and a specimen of Madanapally 
sugar-cane gained a first prize in the Agricultural Exhibition at Madras in 1874. The 
common native mill used is made of tumma wood. It is formed of two screws fitting 
into each other, between which the sugar-cane is pushed with the fingers. The cane 
is crush^ three times, and the juice, which has been caught in a pan below, is then 
boiled. There is a considerable amount of wastage in these mills, in labour for the 
three crushings, and because even then the whole of the juice is not extracted. I 
have endeavoured to induce the ryots to use the patent sugar mills with two iron 
cylinders, which press a greater quantity of juice with only two crushings, but have 
not as yet succeeded. ^ The price of one of these machines [viz.t R225) is a fatal 
objection, and their weight prevents two or three ryots from clubbing together to 
purchase one, since the cane should be crushed as near the field and as soon after 
the crop is cut as possible, and there is considerable difficulty in the transport of so 
heavy a machine. A native mill is constructed for a few rupees and is easily carried. 
There is doubtless an opening for the employment of European capital in the manu- 
facture of this article, and the favourable climate of the sub-division would render 
Madanapally a pleasant as well as a central station for a European agent. In i 872 - 73 j> 
the amount of acres under cultivation was estimated to be 2,384, which, calcu- 
lating the average yield to be 150 maunds of jaggery per acre, would give an annual 
outturn of 3,57,600 maunds, which, at a valuation of per maund, would be worth 
^5,36, 400. The cultivation of this product is on the increase, and the increase would 
be even more rapid if there were a more certain water-supply. 

♦'Sugar-cane requires a constant supply of water for at least 18 months, and it is, 
therefore, seldom that it can be cultivated by means of tank water only. The numer- 
ous small tanks, however, though very ineffectual as a means of storing water, are of 
good in moistening the ground, and of thus supplying the wells with water. Of these 
there are a very large number indeed, and the majority are situated in the sub-divi- 
sion. Without these wells it would be almost impossible to carry on the wet cultiva- 
tion, for by far the greater number of the tanks are dry before the second or Vaissae- 
kam crop of paddy is cut (the first or Karticam crop is frequently never planted). 
Sugar-cane is therefore seldom planted, except where the water of a well is available, 
and as the competition for the ownership of the wells is very Ueen,and as the majority 
of the private wells have got into the possession of the wealthy ryots and village 
officials, it is they for the most part who grow it. Another reason which prevents 
the poorer ryots from cultivating this crop is the great expense attendant on the 
preparation of the ground. As this product is one peculiar to the district, and as the 
sugar produced ranks with the best in the Presidency (that of Astragram, which is 
raised under very similar circumstances of soil and climate not excepted), a descrip- 
tion of ite cultivation may not be out of place. 

"Sugar-cane requires very deep ploughing, and the ground (say one acre) is gene- 

S. 356 


Products of India, 


of Sugar-cane in Madras. 


{G, Watt) 


SACCHARUM : 


Sugar» 


rally ploughed over ten times with two or three pairs of bullocks, each separate i 
ploughing lasting for one day. Between the ploughing the manure is placed on the j 
ground, and subsequently {ploughed in. For an acre of ground not less than 6o I 
bandies of animal manure will used and sometimes as many as loo. The refuse i 
of the Kanooga nut, from which the oil has been pressed, is generally used in addi- 
tion, when available, from 30 to 40 bandy loads per acre. Sheep are also penned on 
the ground for ten consecutive nights for the sake of the manure, and if the ryot 
does not own a flock of sheep, he has to pay a shepherd 8 annas per night for this 
privilege. Then comes the planting. This is done by cuttings, and the average 
number of cuttings per acre are as many as 8,000. The charge for such cuttings varies 
from rupees four to rupees four-eight per mille. The land is then prepared and por- 
tioned off into plots, intersected by deep trenches, fed by smaller ones, by means of 
which the water is carried round the whole plantation. The plants themselve s are 
banked up, so that the water acts upon their rcots. The ground has to be conti- 
nually kept moist, and water is generally flooded once in eight days, and allowed to 
stand in the trenches until it soaks in or evaporates. As the cuttings grow up, there 
succeeds the continual labour of t-ying them together. There are from five to six 
tyings before the crop matures. These tymgs consist of binding together five or 
SIX plants covenng about one square yard of ground. During the whole of this time 
the ground has to be continually kept free of weeds, which grow quickly in the moist 
earth sheltered by the growing canes. The field must also be carefully fenced in, as 
cattle are very fond of grazing on the sweet iuicy stalks of the young plants. The 
fencing is generally done by thorn bushes, and is very effectual. After 18 months of 
this culture the crop is ready to be cut. Before doing so, a mill is generally set up as 
near as possible, and a hut with boiling pans. The canes are cut gradually, and in an 
acre of ground the cultivating will generally last for about 15 days. Each cane is 
passed three times through the mill, and the juice is at once taken to the boiling pans. 
There will be four such boilings in each day, and each boiling is calculated to produce 
maunds of jaggery. An acre of sugar-cane is^ therefore, estimated to produce 60 
boilings at 2\ maunds of each, or 150 maunds of jaggery. The average market price 
of jaggery IS Ri-4to R1-12 per^ maund, so that the outturn is a valuable one. In 
order, however, to form an opinion of the net profit to the ryot, it will be as well to 
glance at the actual cost of production. For the details under this head, as well as 
for many of the particulars already given, I am indebted to the inquiries of the Sub- 
Division Serishtadar Teperumall Ohetty. These inquiries 1 have also endeavoured 
to verify by personal investigation. The calculation is based upon the supposition 
that there are two or three members of the ryot’s family, so that he has not to employ 
so much labour as a stranger would have to do. 

Ryot debtor for one Acre of Sugar-cane, 
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To 8,000 cuttings, at 84 per 1,000 . • . • 

To 60 bandies of manure, at 10 bandies per rupee 
To 30 maunds of oil-cakes, at 6 maunds per rupee 
To lo nights of sheep penning, at 8 annas per night , 
To rent for pan in which the juice is boiled, at ten annas 
per diem ........ 

To rent for mill, at five annas per diem 

To carpenter for regulating mill . . . . ♦ 


R a, p. 


65 1 o 


** The total expenses, irrespective of the value of the labour for weeding, tying, and 
ploughing, amount to R65-1. To this must be added the rent of the land, which, 
as the crop lasts for 18 months and receives a constant supply of water, will have to 
pay, say, R8 original assessment and two extra {fassuljasty) rates, or R8 in addition. 
The total cost of production is, therefore, R81-1, and the value of the product is R225, 
leaving a margin of profit of Ri43 for 18 months’ labour to the ryot, or R95-15-4 per 
annum. This calculation, however, does not include the cost of agricultural stock 
and instruments. No ryot undertakes the cultivation of an acre of sugar-cane unless 
he has at least three pairs of bullocks, the original cost of which will not be less than 
R180. A bullock is supposed to last for ten years when used for wet ploughing, so 
that one-tenth of 8180 should be added to the annual cost of production. In addition 
to this charge there is an annual expenditure^ on ploughs, ploughshares, ropes, 
buckets, etc., which I underrate when I give it at K20 per annum, so that these 
items will reduce the net profit from R95 to R58 per acre. Of course, the agricultural 
stock can also, during the time the cane is maturing, be employed in other labour 5 
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but, as no ryot can undertake the cultivation of an acre of sugar-cane unless he pos- 
sesses tne stock already mentioned, the crop is only cultivated by wealthy ryots. If it 
happens that the ryot has to irrigate his cane from a well, his cost of production is 
materially increased, for additional expense is incurred in raising water, both in bul- 
locks and servants. The result is that, though the outturn of sugar-cane is so good, 
it is generally only cultivated on mam or lowly assessed lands. In the complicated 
assessments which exist in this district much of the best land has been given away 
on rates lower than those usually charged. This was frequently done in former years 
out of consideration to the proprietor on account of services rendered. On lands such 
as these and on mam lands, therefore, ryots prefer to cultivate sugar-cane. On the 
fully assessed lands they are in the habit of cultivating paddy, cholum, or raggy, 
since far less expense is incurred in their agriculture, the crop is quickly matured, 
and in the event of a season failing they can count upon getting remission ” {Man. 
Cuddapah Dht.y 206 , 2T0-2i3). 

G^NJAM. — “The sugar-cane grown m Ganjam is of excellent quality, and is said 
to be the best in India, It demands more care and attention, however, than any other 
crop, and is never grown for two years in succ'i'ision on the same land. The ground 
requires to be well manured, with oil-cake or other suitable manure. Sugar-cane is 
estimated to require one-third more water than rice, and takes ten months before it 
reaches maturity. In spite of these drawbacks, however, the crop is one which is 
exceedingly profitable to the peasant who can afford to grow it. Sugar-cane is chiefly 
cultivated about Aska^* {Mad. Man. Admin. ^ II, , ‘/8), 

The account quoted above (^. .225) from Dr. Roxburgh’s report now 100 
years old may be accepted as giving the main facts regarding sugar-cane 
cultivation in this district. From the chapter on the History of the effort to 
establish Sugar Planting as a European Industry in India, it will be seen 
that attention was early directed to this district as one of the best in 
India. That interest may be said to have gradually matured into the 
Aska sugar mills— one of the largest and most successful works of this 
kind in India. 

Godavery District. —“T he masaka or sandy soil is the best for 

this cultivation. Sandy soils also answer, if very well manured. The pure regada 
soil is the worst. Before planting a sugar-cane garden, the ground must be ploughed 
at intervals for a whole year, at least ten times m all. Twice or thrice it should be 
manured, and the sheep and cows may be picketed on it with advantage. During 
all this time the ground is left fallow In the second year when the time of planting 
approaches, it is again ploughed and levelled, and small beds, each two yards square, 
prepared. Water is admitted, and the soil dug up with the mamooty to the depth of 
eight or ten inches, and kneaded till it acquires the consistency of mud. The heads ^ 
of the sugar-cane of the previous year, each about a foot long, and called daw a, are 
then planted or buried in the beds at the rate of ten in each — they are placed hori- 
zontally and well covered with the mud, which is then allowed to dry for ten or 
twelve days until it cracks, when sufficient water is again admitted to close up_ the 
cracks. Each cane head planted will have four or five joints, and from each joint a 
shoot springs, and makes its appearance from 20 to 30 days after planting. Other 
shoots spring from the sides of the first, some of which die. After the shoots appear, 
the beds should be weeded from this time till the cane is ready for cutting, fresh water 
must be admitted every four days. In three months from the time of planting, the 
shoots attain about the height of a yard, and at this stage, it is usual for the outside 
leaves, which decaying, have fallen down from the stalk, to be carefully vvrapped and 
bound round it as a support and protection This operation is called topu suttu. 
When the stalk gets to the height ot four or five feet it requires still further suppoit 
to prevent its being blown down A bamboo, 15 feet, long, is placed between e very 
two canes, which, together with their offshoots, are bound to it; eight or ten inches of 
the top of the cane are left loose, and any dead shoots are now removed. By the time 
the canes are six months old a stouter bamboo is inserted between every two of the 
groups of shoots tied to the smaller bamboos, that is, just half the numbei of large 
bamboos are stuck in, and the groups of canes tied to them. From this time the cane 
requires to be tied afiesh to the bamboo every six weeks, as its height increases ; al- 
together there are four separate tyings, besides the original topu suttu. The cane is 
ready for cutting in a year from the time of planting. In the Mogaltur and Nagaram 

* See the frequent foot-notes on this subject, scattered throughout the series of 
quotations regarding district methods ol cultivation as, for example, at pp. 128, 140, 
1S6. 
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iaMks, large expenditure is incurred in fencing the sugai -cane gardens to keep out 
Jackals, which are \ ery destructive ; for this purpose, bamboos are placed close to- 
gether and tied. Immense numbers of bamboos are required for these fences” {Settle- 
ment Retort^ 1860^ pp, 141-142). 

Kurnool. — S ugar-cane is cultivated in Nandyal, Kalva, Ramallakdta, Done, 
and Cambum. The method of cultivation is the same as everywhere else. Except 
in a few paces where sugar is not manufactured, the cane grown is the Mauritius 
sugar-cane introduced into this distnct in Fash 1253 (1843) when cuttings were first 
sent from Madras, This cultivation was for several years encouraged by the remission 
of the Government tax on lands grown with it. The native cane is still grown in 
Cambum and a few other places, but sugar is not manufactured from it ” (Man. 

Kurnool Dist , 170). 

North Argot. — Karumba, Tamil; Cherukuy Telugu. — This crop is stlways 
laised upon irrigated land, more often under a well than a tank, since the formier 
affords a more certain supply, and the canes need constant watering for the ten or 
eleven months^ that they are growing. It also needs much manure, and is an expen- 
sive crop to raise, so that only the richer ryots attempt it; in many parts it is not the 
fashion, so that though there may be wealthy farmers, little or no sugar-cane is seen. 

It is chiefly raised above the Ghauts, where its cultivation is carried on more carefully 
and scientifically than elsewhere, but a good deal is also grown in Chittoor, Chandra- 
gin, and the west of Karvetnagar. 

^ '‘There are several varieties of the cane, but the ordinary ones are callled rastkdli, 
ndman^ isar, red and big, which only vary in the size or colour, and are cultivated 
in the same way and with much the same results. The crop is never sown on the 
same ground in consecutive years. A field which has earned paddy, ragi, or other 
irrigated crop is therefore selected, and in December its preparation begins Should 
it lie low a channel is dug all round to act as a drain, and the soil is daily ploughed 
across and across for several days until it has become thoroughly pulverised. To 
assist in producing this effect, men with heavy sticks beat the hard clods to pi eces. 

When the tilth is fine enough, the surface is levelled and sheep are penned on it for 
several days. A great amount of farmyard manure, with faded kdnaga flowers, is 
also brought (sometimes, it is said, as much as 75 tons to an acre) and worked in with 
ploughs. Then the field about April is divided into ridges separated by channels, and 
m the ridges are lightly placed cuttings of the previous season’s cane, about a thou- 
sand to the acre, each set in a little powdered manure. For a fortnight the channels 
are flooded once in four or five days until the cuttings send out shoots ; then the soil 
is loosened with a hoe or by a plough drawn by men, and no water is allowed for a i 
week. After this the channels are cleared^ the plants earthed up, and irrigation is i 
carried on regularly twice a week (except in rainy weather) unbl the canes mature. 

When they are a toot high green leaves (above the Ghauts always of the Jtdnaga) 
are buried in the trenches between each row. Above the Ghauts also when they have 
attained the height of a yard, ryots dig pits in the irrigating channels at the head of 
each trench, and in each pit place a maund or two ot kdnaga oil-cake mixed with fresh 
cowdung and water. This is allowed to ferment for four days, and at the end of ' 
that time, as the stream passes down each trench, a boy stirs up the mixture, a little 
of which mingle with the water and is carried along with it This mode of manuring 
has the very best effect, but is only repeated once more daring the growth of the 
crop, 

" When the canes are four feet high their sharp leaves begin to be troublesome 
and are therefore rolled round the canes and tied, thus protecting them from the sun 
and hot winds, preventing splitting and keeping them succulent. When 6 feet high 
upright posts are planted on the ground and bamboos tied to them horizontally, 
by which the canes^ are supported ; a higher row is added as the crop increases in 
height. All this time weeds have to be carefully eradicated and the thorn hedge 
surrounding the field kept intact as cattle graze greedily upon the canes. In Febru- 
ary or March the crop is cut close to the ground, except a portion left for cuttings, 
and a mill having been set up hard by, the juice is pressed out of eaeh cane, after 
a foot or so of the top, which is sapless, has been cut off and thrown away. The mill 
is a rough-looking machine, made to take pieces, but in spite of its roughness, it per- 
forms its work fairly well. Two cylinders of Acacia wood are placed vertically side 
by side, having screws cut near their upper extremities which work into one another. 

One of the cylinders is slightly higher than its neighbour and has a horizontal arm at 
its summit which by means of ropes is dragged round and round by oxen. As the 
cylinders revolve, the canes are introduced between them and carried through, parting 
in the passage with their juice, which flows along a trough into a pot set on the ground. 

Each cane is thus pressed two or ^ree times, and as soon as enough juice has been 
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obtained to fill one of the broad shallow boilers the process is stopped for a time, and 
the liquid, before it has had time to ferment, is boiled, with some lime water, for 
about an hour, over a fire of wood and sug’ar-cane refuse, which burns with great 
heat. When sufficiently boiled it is poured into a tub or hollow in the ground faced 
with stone and is slowly worked about with a stick having a circular piece of wood 
at the end, until it stiffens and becomes jaggery. About 200 canes of the small, 
and 175 of the big, variety generally turnout a Madras maund worth of jaggery. 
The total yield of an acre is worth at the lowest R150. and often as much as R300 
where it is carefully tended” {Man, Norik Arcot Dist,, 326), 

MYSORE AND COORG. 

References. — Buchanan- Hamilton's Journey ; Rice, Gazetteer, Mysore 
and Coorg; Agru-Hort. Soc, ind, Trans., VII. , 94. 

The detailed report furnished by Dr. Buchanan-Hamilton on the 
sugar-cane of Mysore would, even if an abridgement of it were to be fur- 
nished, run to many pages. The writer is, therefore, compelled to allow the 
reader to consult the original essay, or to learn particulars from the Gazet- 
teer— a work which should not be difficult to procure. The following brief 
statement of sugar-cane in Coorg may, however, be given, the more so since 
in many respects it is applicable to Mysore as well ; — 

The statistics of Coorg concerning the production of sugar are scarcely deserv- 
ing of notice, as its cultivation is extremely limited, being confined to about 20 acres 
of land in the whole Province 5 and the plots seldom exceed one acre in size and are 
put down mostly at the head of the paddy flats, chiefly in the vicinity of Verajendra- 
pett in the Yedenalknad taluk. No sugar whatever is extracted anywhere from the 
cane, but when ripe it is cut u^ into small pieces and offered for sale at the weekly 
markets, and none is cultivated in the taluks ^ of Padinalknad and Kiggatnad. A few 
long stalks of cane are to be found growing in the back-yards of houses and m plan- 
tain gardens for home consumption. 

There are four varieties grown: {i)Nilikabu,ot the bluish cane; {2) Patta- 
paiti, iyxe striped variety; {3) Rosadali,^. superior kind, and (4) Chem,z. small 
coarse vanety. The first of these varieties, the Nili kabu, is raised mostly m black 
soil mixed with sand. Patta-patti thnves both in black soil and white clay, while 
Rosa dull and Cheni are found to be best suited for sandy soils and those mixed with 
pebbles. The Mauritius cane might be introduced with advantage, as it is of larger 
size and yields more saccharine matter than the common native varieties. It is, how- 
ever, doubtful whether the natives themselves will take any great interest in the 
matter. For instance, some stalks were noticed by me growing well among a field of 
sugar-cane near Chickamaglur in the Mysore territory. The natives said it had been 
introduced many years previously by Mr. Stokes, and admitted that it was superior 
to the ordinary kind 5 notwithstanding this, they said that all that they ever did to- 
wards iierpetuating the growth was to plant the top slips equally with those of the 
other kind just as they came to hand^and as an excuse for their indifference they com- 
plained of its requinng mote pressure for the extraction of the juice. The present 
method of tillage seems best suited for the climate and requirements of the country. 

“ As no separate assessment is levied on lands cropped with sugar-cane, and the 
patches cultivated with it are so small, it is difficult to state with any degree of ac- 
curacy the exact area under cultivation. It is roughly estimated at within 20 acres. 

“ Trenches to 2 feet deep are dug 3 feet apart, over which weeds and other refuse 
are burnt; cuttings i| feet long, taken from the top of the cane, are planted i-| 
feet apart, usually in the months of Apnl and May. They require to be heavily manured 
first after being planted, a second time after four months, and sometimes a third and 
fourth time later on. The soil is dug up round the plants after they have formed one 
or two nodes. All dry leaves are removed from time to time. The crop requires to 
be irrigated once every 15 days during the hot season ; in some places it has to be 
watered as often as once in two or three days. It generally takes 18 mohths to arnve 
at maturity, but the Rosa dali and Patta-patti vanety is cut m 15 months when 
grown on good soil. 

^ The best soil for sugar-cane is black mixed with sand. It flourishes well also in 
a rich chocolate soil. The same extent of irrigation is not needed as on the plains, 
as Coorg nossesses a damp climate. 

“ The cost of cultivation is roughly estimated at R300 the acre. As the cane is sold 
in the raw state, no charges are incurred in the manufacture of sugar. The proceeds are 
calculated to yield R400, or a net profit of Ri 00 to the ryot. The profit, however, 
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depends much on the fertility of the soil, the supply of irrigation and the quantity of 
manure used. It may in places be Rioo more or R6o less than just given as being the 
average. It is a most exhaustive crop, and the soil requires to lie fallow for a year 
after to recover. 

“ It IS difficult to estimate the production of sugar per acre, as the cane is not 
crushed in Coorg for that purpose. About 8,000 canes are grown on an acre plot, 
and if each be sold on an average at one anna in the market, they would yield Rsoo, 
from which cost of carriage to the market and retail vendor’s commission have to be 
deducted. . . r 

‘‘ Coorg draws its supply of sugar and jaggery from Mysore. The quantity 01 
sugar said to be imported is maunds, valued at ^26,264, or 820 the maund of 

Soft). The quantity of jaggery imported is 1,050 maunds, of the value of ^7»S0Of or 
on an average R 7-2-3 the maund of Soft. 

It is needless to enter into the further details called for in the remaining para- 
graphs of the memorandum, owing to the very limited extent of the enterprise in 
Coorg. The cultivation of the cane might be extended over a much larger area of 
land in Coorg which is suited for it, but the chief obstacles to such extension consist in 
the sparseness of the rural population, and the high wages paid to labourers, who have 
to be imported from Mysore and the Malabar Coast.^ Were large irrigation works 
constructed [by throwing dams across the Cauvery and its tributaries, the Haringi and 
Latchmantirth, at points where the construction of such dams is said to be feasible, it 
might lead to this valuable product being cultivated on a larger and sufficiently remu- 
nerative scale in the low-lying eastern valleys bordering on Mysore, where the soil is 
rich and labour is cheaper and more abundant than in other parts of Coorg.^ 

** At present the attention of capitalists in Coorg is directed almost entirely to the 
cultivation of coffee and cinchona” {Col. Hill, Commissioner of Coorg ^ 1882). 
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References.— Burma and Its People, $05; Gazetteer, Vol 
423^427 , Agru'-Hort. Soc. Ind., Trans. — IV., 184 ; VI., T2g~i^y Proc , 
6, VII., 129-134, Proc,, 13, 142; VIIL, 54-58, Proc., 443, 45^ ; journal, 
II., 252, Sel 211-213, 271 ; III., 228-236, Proc., 162-163. ^68,282 ; IV., 
VI., Proc., 31; Proc., 25; X., 43-50 (palms); XII., Proc., (1861, 
Andaman) 3-4, (1862) lO, {1863) 45 S An Extensive Official Correspondence 
down to 1891. 

Area, Outturn, and Consumption. — It does not appear that an\ 
additional information of much importance, applicable to the province as 
a whole, has been published since the date of Mr. Schofield’s Note on 
Sugar. The following passage from that publication may therefore be 
here given ; — 

The area under sugar-cane is small. It has, however, increased considerably, the 
figures for 1885-8$ being 10,500 acres as compared with 6,500 acres in 1881-82. The 
outturn of coarse sugar per acre is reported to be 35 maunds. Accepting this rate, 
which seems rather high, the total outturn, calculated on the acreage of 1885-86, is 3*67 
lakhs mauuds. The net imports are five lakhs maunds, so that the total consumption 
is 8*67 lakhs maunds, or ^ seers per head of population (sf millions). 

** Great efforts are being made by the Provincial Agricultural Department to extend 
the cultivation of sugar-cane in this Province, which at present impoi ts largely from 
Upper Burma, Calcutta, Madras, and the Straits Settlements, though in some places 
its soil and climate are said to be well adapted to the cultivation. Mr. D. M. 
Smeaton, when Director of Agriculture in this Province in 1882, wrote as follows 

“ * There can be no doubt in my mind, after what I have seen, that the Bilin tract 
is in a remarkable degree suited to the cultivation of sugar-cane. The fact that the 
same land can go on from year to year producing cane at a constant and high rate is 
very striking, not to speak of the further fact that the land can bear, and bear well, 
other crops in the event of a rotation being expedient. 

** The chief obstacle in the way of extension of cane cultivation in Lower Burma is 
the indebtedness of the cultivators. Advances were made to these cultivators com- 
mencing from 1883 ; this relief is pid to have led to a slight reduction in the rates^ of 
interest and to an improvement in the condition of the cultivators. The following 
extract shows that this experiment was interrupted by the outbreak of rebellion among 
the Shans at the end of 1885 

' The efforts made in former years to encourage the cultivation of the sugar-cane 
and the manufacture of jaggery in the Shwegym district were continued during the 
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year underreport, and Ri7,820 were advanced to sugar-cane ffrmvers in the Bilm 
township of that district. The progress of cultivation was hindered and the recovery 
of advances ivas rendered difficult by the outbreak of rebeUion among theShans in 
December 188s One of the most influential of the Shans in the Bilin valley joined 
the rebels and drew many after him. In consequence of these defections and of the 
prevailing disquiet, nearly R9,500 of the advances made during the past two seasons 
have yet to be recovered. In consequence of the unsettled state of the Shwegyin 
district no further advances have been made ’’ {Paragraph 70, General Airntnistra- 
tion Report, iS85-86), 

Mr. Edward O’Riley furnished many instructive papers to the Agri.- 
Horticultural Society of India on the subject of the cultivation of sugar-cane 
in Burma. Some of these deal with the efforts which had been made, about 
the year 1840, to introduce superior races of cane from the West Indies 
and other countries, but certain of his papers exhibit also the peculiarities of 
the indigenous Burmese cultivation The following two passages may be 
given as an exemplification of these subjects. Speaking of one of the 
then most popular foreign canes— the Otaheite— Mr. O’Riley says ; — 


Your remarks on the subject of the Otaheite cane in Tirhoot are very interesting : 
the san^e amount of produce, or even more on the average per acre of new soil, on 
this coast, may be obtained, with the very material (point in its favour of being 
entirely ft ee from the atta-cks of^hite ants, a subject which appears to oppose very 
serious obstacles to the extended cultivation of the Otaheite plant m the Upper Prov- 
inces. I have given this point a good deal of attention of late, and after a persons 
inspection of all the Otaheite cane grown in the vicinity, I have not found a ^ngle patch 
injured by the attacks of those insects, notwithstanding the fact of their abounding m 
the vicinity, and in many cases in the cane-fields, wnere they naay be seen 
covering the stumps of the trees left after burning .the new jungle. It is a singular 
fact, that I have never heard a complaint made by the native cultiyatoi s of the 
ravages of white ants, not only in regard to the Otaheite cane, but of all kinds in culti- 
vation To afford every information in regard to the nature and properties of the soil, 
the produce of which is exempt from this pest, I have the pleasure of forwarding in 
charge of Captain Russel of the Ganges, a box of the soil taken from one of the 
gardens, which is about the average of all the cultivation in this vicinity. In the same 
box are two paper parcels from Major Macfarquhar, at Tavoy, containing speci- 
mens of the soil of his garden, in which he states, ‘ that Otaheite cane has been 
growing for the last five or six years uninjured, although there are legions of white ants 
lin every direction.’ I trust that an examination of these soils may lead to some data, 
that may be useful in guiding future operations in this description of cultivation. 

** I find that by placing a good layer of common charcoal from the furnaces, und^ 
all materials of wood, subjected to the ravages of white ants, they are wml pr^erved 
and in no case have I discovered any damage when this precaution has been taken j 
perhaps the application of the refuse of the furnaces to the sou, when opening the 
furrows previous to planting, might be attended with success in this respect; at all 
events it is worth the trial” {Journals, Agri.-Hori. Soc» Ind*, VoL IIL, 22p,) 


Mr. Edward O’Riley, in one of his communications to the Agri.-Horti- 
cultural Society of India, furnishes the following particulars regarding 
sugar cane planting in Burma 

“ The descriptions cultivated in this province are the rattan and red canes, the former 
being in more general use on account of its extreme hardness; the latter, howevei, is 
superior in quality and generally attains the height of about 5 feet on an average with 
a diameter of inches. 

" A site having been fixed upon for the purpose of planting the cane (always 
elevated above the level of the plains 'which are liable to inundation during the 
south-west monsoon) the cultivator commences cutting down the jungle, about two 
months previous to the rains, which is then buintand allowed to remain until the 
first showers of the monsoon have penetrated the soil, rendering the previously hard 
surface soft and friable, and without any further pi ocess the stoles are planted per- 
pendicularly in rows at the usual distance apart, covered over with the burnt soil and 
allowed to vegetate without any ether attention bein^ paid them. A plough is an 
article almost unknown to the cultivators, and in no instance ever applied to this 
species of cultivation ; the only method they have of preventing noxious weeds from 
springing up is by planting cucumber, chillies, pumpkins, ete., between each row. 
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which coupled with the property the burnt soil possesses in this respect completely 
effects the object Notwithstanding" the heavy fall of ram during" the season (about 200 
inches) the cane with only this attention paid it, thrives progressively during the mon- 
soon, and IS at full maturity m nine months from the date ot planting. Th» only labour | 
attending a plantation of the above description besides that of clearing and planting is ; 
enclosing, which is done with the partially burnt stumps found on the ground. 

*‘The cultivator having prepared a mill composed of two vertical wooden cylin- 1 
ders, supported b) a frame and worked with a buffalo, the cane is manufactured on the 1 
spot The juice undergoes^ no process of clarification, except that of removing the * 
scum from the suitace during the ebullition, and being sufficiently inspissated, it is i 
thrown into a shallow frame whe^e, from exposure to the air, it forms a heavy, hard mass ; | 
It is then cut into small squares and conve3'ed to the bazars for sale, where it is disposed j 
of at about R20 per 100 viss of 365 tb. 

‘‘The following statement is procured from a cultivator who, not taking into 
account the value of his labour, or that of his family, assured me that he had made 
R400 by his cultivation of one season j it will be seen, however, that his remuneration, 
taking every thing into account, and allowing 12 months for the completion of his 
undertaking, affords a much greater inducement to the natives to become cultivators 
than working as hired coolies, even at the high rates current here a rupee per day), 
more especially as the Burmese cannot be convinced that they snould take their own 
labour into account in their cultivation, and as the gross amount of returns appear to 
them the real piofit. lam decidedly of opinion that a very large extent of this 
province would be soon brought into cultivation were the inhabitants more abundant; 
as it is, a number ot persons who have become aware of the advantages derived from 
it have commenced clearing jungle to a considerable extent, and as they pay 
nothing for the ground, and the outlay required is only the trifling one for the plants, 
a yearly increase must necessarily ensue, an emulation will be created and improve- 
ments upon their present slovenly method of cultivating will obtain footing which, 
aided by the powerful stimulant of European enterprise and skill, will eventually give a 
name to these provinces hitherto not possessed. 

“ The following is the calculation above alluded to — 

One man with a family of a wife and two children can clear ground and plant 
10,000 plants which cost R14. If the man and his family were to employ their labour 
as hired coolies they could procure — 
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The man Rio per month, 12 months . 

The wife R5 per month, 12 months 

. » 

120 

• ** 

60 

The children R4 pei month, 12 months 


96 

The crop stands him at maturity . 


276 

290 

The average of each stole at the lowest is 4 
10,000 stoles, 40,000 canes, which produce of 
sugar 60 viss per maund, 2,400 viss sells in 
mem, R20 per 100 viss .... 

canes, 

coarse 

Muul- 

4S0 

Leaving a profit to the cultivator more than he 
procure as hired labourer for 12 months . 

could 

170 


“ N,B, — It must be observed that very few Burmese will work even six months 
consecutively; hence the rate of Rio per month, which I have stated as the man’s 
wages for 12 months. 

“ With the apathy peculiar to their character, the Burmese look no farther than 
present advantage dictates ; the only labour required to pi oduce a fair crop of ratoons 
would be nearly banking the plants during the rams and trashing them properly, 
neither of which is done ; the consequence is that the old stems being left to themselves 
during the dry season are either killed by the heat or choaked by the parched surface 
through which the fresh roots must penetrate, and such straggling canes as make their 
appearance and come to maturity are little better than rattans in appearance” 
{Trans, iSSg, VoL VIL^ I 2 g-‘i 34 )* 

Mason says: “That Burma is well adapted for the cultivation of sugar-cane 
has been well tested by Mr. O’Riley, who made many tons of excellent sugar from 
cane that was raised at Amherst. In Hindustan the mucilage of the musk melon, 
Abelmoschus (Hibiscus) moschatus, is used to clarify sugar, and it is one of our 
most common indigenous plants. Both the Burmese and Karens giow sugar-cane, 
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which they chew for its juice, and from which they make cake sugar. Considerable 
quantities are imported from the Shan States j and I have seen as fine looking sugar- 
cane on the mountains of Toungoo as I have ever beheld on the flats of New Orleans.” 

Though dealing only with a section of Burma, the various papers 
which have appeared on the sugar-cane of the Beelin township may be 
mentioned as of special interest. This would appear to be the tract of 
Burma in which the greatest success has been attained and where expan- 
sion in the future is most likely to occur. Mr. Bridges defines this region 
as follows : — 


*‘The cane-growing lands extend for about 33 miles on the banks of the Beelin 
river and for about 17 miles on those of the Thehbyoo, These two large rivers run 
nearly due south from the Yoma, and are separated by a tract of tree-jungle about i2 
miles wide, which is watered by the Choungbya, Choungsouk, and Gonyinweh creeks. 

‘‘The available land is chiefly found on tfce banks of the Thehbyoo river, where 
cane-cultivation has only extended within the last four or five years. ^ 

“ In addition to the land immediately available for cane-cultivation, there is a 
large amount of suitable land \vhich remains uncultivated owing to various accidental 
causes. Thus the greater portion of the land now flooded could be reclaimed by con- 
necting it by cuttings north and south with the Beelin river these cuttings would not 
only drain the land, but also bring large quantities of alluvial deposit which would 
gradually raise the level of the land and rendered it suitable for cane-cultivation. In 
many instances the cultivators themselves are anxious to dig these cuttings : thus 
the villagers of Kadipoo wish to connect the Kanymbin with the Beelin river ; the 
cultivators of Nyoungpalin wish to make a cutting from the Belingyo to the Beelin : 
these two streams are, however. Government fisheries, and the lessees naturally object 
to aiw interference with their rights. There are other fisheries in the cane tract which 
are, I believe, of little value, and the abolition of which would improve the drainage of 
the country. 

“ On the Thatone side of the river, and below Ngetchoon in the Beelin township, 
there is still land available for cane-cultivation. but this land has either been taken up 
for paddy cultivation or is claimed by the paddy cultivators as grazing ground. 
Similar claims to grazing ground are made on the BeelmgyOj, near Beelin,^ and near 
Shwaynyo village on the T hehbyoo : these grazing grounds have not, I believe, been 
fixed by Government, and there would be no difficulty in fixing suitable grazing 
grounds in a tract where waste land is plentiful so as to allow of the more valuable 
land being taken up for cane-cultivation. At Ngetchoon the Beelin river is’rapidly 
cutting through the paddy land in the bend, and this land will have to be thrown up 
by paddy cultivators and will be taken up for cane-cultivahon . 

“ Nature qfSotL — The soil of the valleys of the Beelin and Thehbyoo is almost 
entirely deep grey loam, mixed here and there with light clay. The land is covered 
by the floods for a few days at intervals during the rains to a depth of two or three 
feet and a thick layer of alluvial soil deposited on it. 

“ Modes of Cultivation . — ^Where new land is cleared or land already cultivated 
has been left fallow, the cultivator turns up the soil with ,a hoe at the beginning of 
the rains (May or June) ; he then leaves the soil to rest until September, when he 
digs holes about 10 inches deep^ and one foot wide at intervals of one-and-a-half 
foot from each other. Three pieces of cane (agyoung) about five inches long are 
then placed in a slanting position in each of these holes, so that one end of each plant 
touches the ground and the other protrudes about an inch over the top of the hole. 
The cane-pieces aie then partly covered up with loosened earth.. There are generally 
three joints to each of the cane-pieces, and each joint has one eye. Many of the 
young shoots being however destroyed by the heat or other accidental causes, it is 
seldom that more than five or six canes are found to one stool. 

“Some cultivators jilough their land three times at the beginning of the rains in- 
stead of turning it up with the hoe; but the more general practice is simply to run 
deep furrows through the land in September and then place the cane-pieces longitu- 
dinally at the bottom of the breach, which is about 10 inches deep and one-and-a^alf 
foot wide. The space left between the furrows varies from two to three feet according 
to the nature of the soil. 

“Before the cane is planted, the land is cleared of grass and weeds. About ten 
days after the cane-pieces have been planted, the earth is loosened in the intervals 
between the holes and the cane-pieces further covered up with mould. In the month 
of Pyatho (beginning of January) the earth is a^in loosened and the plants further 
covered up. About the month of Kazon (Ma;^ the land is again cleared of weeds 
* and grass and the plants are then left until the month of Wagoung or Tawthalin 
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(August and September), when they are stripped of the leaves that have become old 
and withered. 

** There are generally three or four young shoots or ratoons which spring up from 
the old stool. Where these ratoons are sufficiently thick, no new plants are put 
down after the cane has been cut, but as a rule cane-tops i^jyandjya) are planted 
(phasetkihee) in the intervals between the ratoons {kyanngoi) after the land has 
been cleared of grass and weeds . these cane-tops are about five inches long and are 
planted from November to the beginning of January, when cane-pieces can no longer 
be planted. The cultivators state that one fa (0*28 acre) yields 3,500 cane-tops, 
whereas one ia of cane yields enough cane-pieces to plant out five fas (1*40 acres). 
Canes sell at R20 per 1,000, whereas cane tops sell at R2 per 1,000. 

After the second year’s crop the land is either left fallow for a year or again 
replanted with cane-tops and then left fallow the following year. Some portion of 
each plantation, except m very small holdings, is left fallow every year, as only 
enough cane is cut daily to supply the amount of juice required for boiling, and part 
of the land is still uncropped in Pyatho (beginning of January), when the sun is too 
hot to allow of cane-tops being planted. In land thus left uncultivated, the cultivator 
often plants paddy for his food provision after leaving sufficient space between the 
rows of paddy to put down cane-pieces in September. 

“ The cost of the afferent kinds of labour hired for cane- 

cultivation is as follows ; — 


Ploughing . . 

Clearing 

Digging holes for plants . 
Planting . . 

Loosening earth 

Ditto (second time) 

Clearing (second time) . 

Pruning 
Cutting canes* 

Seed .... 


Per ia (0*28 
acres), 

^ a. p. 

200 

I 12 o 

200 

180 

200 

200 

200 

200 

400 

600 


Total . 25 o o 
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This hire includes the cost of keeping the labourers, which is by custom estimated at 
eight annas a man per fa, 

*'The cost of cultivation in a plantation worked entirely with hired labour would, 
therefore, amount to about R90 per acre. The greater number of cultivators, however, 
hire little or no labour and work the land with their families. Those who work 
very large holdings generally hire their labourers by the year and not by contract. I 
would estimate the average cost of cultivation per acre at R15 to R20. 

** The instruments used in cultivation with their cost are as follows • — 

M a. p. 

The plough or fek 300 

The curved hoe {dagouk) . . . . . .100 

The straight hoe {pauhtoo) 100 

The da for cutting canes 080 

Cosi of siariing cane-cuUivaHon on new land . — The only extra expenses 
incurred in cultivating new land are clearing the elephant grass and fencing in the 
land taken up. 'The cultivator, as a rule, cuts timber from the neighbouring forest 
to make a fence and clears the land with his family without any hired labour. This 
work is done in the dry weather, and at the beginning of the rains the cultivator 
generally plants paddy, leaving space enough between the rows of paddy to put down 
cane-pieces at the end of the rains. He then plants out one or two acres of cane if he 
has enough capital to buy seed and hire labour, but as a rule he only plants one- 
fourth or half an acre to obtain seed for the following year. In any case, he has to 
wait for about twenty months before he obtains any return from his plantation and 
to support himself and his family during this time, 

* Two labourers are hired for cutting canes for each mill used; they are paid R15 
each per mensem without food, and they cut about one acre of cane a month, one-half 
their hire being put down to cost of cultivation and one-half to cost of manufacture. 
This would give about R4 as the cost of cutting canes per fa. 
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The thrifty Toun^thoo manages to support himself and his family without 
incurnng^ any heavy indebtedness by planting paddy and a little cane for two years, 
and worKing as a labourer in neighbouring plantations until he obtains a crop from 
his own land : he does not work more than one-fourth or half an acre, and gradually 
increases the area of his holding. Most of the Toungthoos, moreover, start with a 
small capital, as they have generally worked paddy land before taking to cane-culti- 
\ation, and their friends and relatives give them seed-stock or supply them with the 
small sums they require at a low interest (25 to 30 per cent.), so that altogether they 
work under exceptionally favourable circumstances. 

“ The Shans generally come straight from the Shan States to Beelin ; they bring 
little or no money with them, and being an enterprising race they generally attempt 
to start relatively large plantations at once. They are not satisfied, like the Toung- 
thoo, with cultivating one-fourth or half an acre, but plant out two to three acres. 
They require a considerable sum to buy seed, machinery, boiling- pans, and to keep 
themselves and their family, for with a plantation of two to three acres, they have to 
devote all their labour to working their own land and cannot, like the Toungthoos, eke 
out their small resources by working for others. They generally require about R300 
before they obtain any return from their plantations, and as their friends are not general- 
ly rich enough to lend them such large sums, they are compelled to borrow from the 
Burmese and Chinese money-lenders at the rate of 48 to 60 per cent. The yield of the 
first j ear IS seldom large enough to pay off the borrowed money with interest and 
leave them enough to keep their family until the following harvest. They conse- 
quently borrow again and gradually fall into a state of chronic indebtedness, unless 
they work very large holdings, the yield of which will leave them enough to keep 
their family after paying off their debt with interest. 

** Outturn per acre , — The outturn per acre as obtained from crop statistics is as 
follows : — 


- 

Canes. 

Juice. 

Jaggery. 

Name of cultivator. 

Number. 

Weight. 

Measure. 

Weight. 

Weight. 

Moung Pouk Gyain . • 
Moung Sway .... 
Moung Pan Noo , 

Moung Lan .... 
Moung San Dwa . 

15,185 

9,532 

10,646 

8,825 

9,892 

a 

38,750 

42,06875 

42,762*50 

29,191*28 

37,214*28 

Gals. 

2,734*78 

2,500*10 

2,580*35 

1,720*21 

2,047*00 

a 

25,316*85 

25,432*14 

25,818*75 

15,937*50 

20,326*78 

a 

3,991*25 

3,921*85 

3,966*25 

2,446*85 

2,937*50 

Average per acre 

10,809 

37,377*67 

2,328*43 

22,566*48 

3,453*74 


^ * The average generally given by the cultivators is S/sBj per ta^ or 3,1251b of 

jaggery per acre. Other cultivators stated that the average was higher, and the 
experiments made would seem to confirm this view. I think a fair average would be 
1,000 viss, or 3,500a per acre. 

** Manufacture 5 <^gg^'>'y * — ^The canes bloom about the month of November ; 
they are then severed with a da from the stool close to the ground. The branches at 
the top are given to the cattle for food, and the top, which is cut off where the hard 
cane ends, is preserved for planting The canes are then divided with da into two 
pi^es of about four feet each, tied up in bundles and carried by the cane-cutters to the 
mill, where they are bruised and the j*uice extracted. 

f The mill consists of two h^vy upnght cylinders of about one foot in length 
and two feet in diameter. The cogs are circular and are cut in two rollers superposed 
to the crushing cylinders. A shaft, about 12 feet long, is fixed to one of the upper 
cylinders and is turned by a buffalo yoked to it. 

• ** \ machines are now used m Beelin ; they consist of three upright 

f^ingado cylind^s, and the middle cylinder, to which the shaft is attached, turns the 
the omer ^0 by means of short straight wooden cogs: these machines have been 
by a Bun^n, Moung San Dwa, who imitated an English machine he had seen 
in Moulmein. The price of the machine with two cylinders is about Rso and of that 
with three cylinders about R70. 

“purofMwsrS. Thomson & Myine’s miUs were left by me in Beelin with 
the culfavators. These machines were considered a great improvement on the wooden 
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cues, but the cultivators objected to the small size of cylinders ; they would have hollo\\ 
cylinders \Mth a diameter ot foot and a length of one foot, thus inCTeasmg the speed 
of the mill without any additional strain on the cattle. Ihey would also have the 
shaft ten instead of seven or eight teet long. r 

« Cane was crushed with a Burmese machine at the same time as with one oi 

Messrs. Thomson St Mylne’s mills, and the compared results are given in the 
following table . — 
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Weight 
of cane 
crushed. 

Time 

Quantity 

! 

Quantity 


occupied. 

of juice. 

of jaggery. 


a 

Mins. 

Gals. 

a 

Messrs. Thomson &. Mylne’s 




So*49 

mill (three converging cylinders) 

84s 

125 

59*1^ 

Ordinary Burmese machine (two wooden 
cylinders) 




64*18 

S45 

no 

47*i6 

Difference 


—15 

+ 12 

+ 16*31 

Messrs. Thomson &. Myine’s 





mill (three converging cylinders) 

700 

100 

4275 

61*42 

New Burmese machine (three wooden 



39'SS 

56-87 

cylinders) 

700 

75 

Difference 


—25 ! 

+ 3*17 

j •^ 4•55 


As compared with the Burmese machine in general use, Messrs. Thomson 
Bl Mylne*s mill was 12 per cent, slower, but yielded 20*28 per cent, more juice and 
jaggery ; as compared with the improved Burmese it was 25 per cent, slower, but yielded 
7*40 per cent, more juice and jaggery. 

“ The canes, which have been previously cut short, are passed three times between 
the wooden rollers, being handed back by a labourer w’ho collects them as they come 
out of the machine. 1 he cane juice is received in a large bamboo frame, and thence 
flows through a bamboo gutter into an iron pan in the boiling shed. 

“ The crushed cane (cane trash or megass) is dried in the sun for two days, and 
then used as fuel with branches of trees and dead wood brought from the neighbour- 
ing jungle. 

At the time I visited Beelin the cultivators were in a great state of anxiety 
about their supplies of fuel, as the Beelin forest goung had issued a general order 
forbidding the cutting of any kind of timber in the jungle This order was not, I 
believe, issued from any dishonest motive, but from the mistaken idea that the old 
code and new code were to be taken together and that the Government intended to 
reserve every kind of timber. It is to be regretted, however, that very subordinate 
officials should thus be allowed to issue general ordeis and disturb the population 
of a whole township. 

“ The juice is carried in chatties from the receiving pan to the iron boiling pans, 
which are placed three in a row over a furnace dug in the ground. ^ The fire is kindled 
at one end of the furnace and boils all the pans in succession on its way to the chim- 
ney. The liquor is at first placed in the pan furthest from the fire, and as it 
evaporates it is passed on by means of ladles to the next pan, and from this to the pan 
immediately over the fire. It gets thicker as it passes along, and the impurities are 
removed by means of a wooden skimmer. In each pan is placed a bamboo frame- 
work to prevent the boiling juice from escaping over the sides of the pan. After the 
juice m the third pan has become sufficiently thick, it is taken off the fire and poured 
into an iron pan, where it is allowed to cool for a few minutes. It is then poured on a 
bamboo mat, spread evenly with a piece of bone, and then divided with a piece of 
pointed bamboo into small squares. After it has become hard, it is broken into cakes 
and packed away in bamboo baskets covered with leaves. Each basket contains about 
I75fi> of jaggery. ” 
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^‘The cost per mensem of the labour employed in the manufacture of jaggery is 
as follows . — 


Two men cutting canes* at Rio each . ..... lo 

Two buffaloes at Rj each 14 

One herdsman • . • . , 7 

One labourer to boil the juice 20 

Food of labourers i5 


Total . 66 


** The cost of labour is somewhat lower on the ThehbyoOj where the hire of the 
labourer who boils the juice is R15 and the hire of a buffalo R4. 

‘^The monthly outturn for one furnace is generally taken as 1,250 viss of jaggery, 
and if the outturn per acre is taken as 1,000 viss, this would give as the cost of manu- 
facture per acre R53 (52 80). To this amount must be added the annual wear and 
tear of machinery, the cost of fuel, baskets, mats, etc., and the annual erection of 
crushing and boiling sheds. 

**The crushing machine costs R50 and is stated to last about seven years; it 
works about three months annually, and takes one month to crush the cane of one 
acre. It moreover requires annual repairs which amo«int to R3 or R4. The annual 
wear and tear for the machine would therefore be about R3*5o per acre. The boiling 
pans cost about fi.21, and are said to last about three years ; as one set is used for each 
mill, the annual wear and tear per acre for boiling pans would be R2*30; allowing 
Ri* 20 per acre for the share of oinev expenses, the cost of manufacture would amount 
to R60 per acre. 

“ The labourers who cut the canes also pass them through the mill. The herds ^ 
man not only grazes the buffaloes, but drives them whilst turning the mill and 
carries away the cane trash to dry. The labourer who boils the juice also breaks the 
jaggery into cakes and packs the cakes away in bamboo baskets, 

“ Although the hire of these labourers is always given by the month, they in reality 
work by contract. The headman has to boil daily seven kyaws (iron pan containing 
99*12 gallons of juice, yielding from 150 to ipSfl) of jaggery according to the season). 
The labourers cutting the canes have to supply and pass through the mill a sufficient 
number of canes to yield seven kyaws fiill of juice. If the full monthly outturn is not 
obtained, the pay of the labourers is reduced in ^ proportion to the deficiency. Some 
headmen make 10 kyaws of jaggery a day; their pay then rises to R25 per mensem, 
and another cane-cutter and buffalo have to be hired. 

“ Total outturn of the iracU — We have found that the total area under cane, 
is 3,300 acres, of which one-third, or 1,100 acres, is uncultivated. The area yielding 
sugar m the present year would therefore be 2,200 acres, which, at the average found 
of 3,5oo!b per acre, would yield 7,700,00021 of sugar. 

“ Selling ^rice of jaggery,— sdhng price of jaggery at the beginning of 
the season vanes from R33 to R30 per 100 viss ; latter in the season the price falls 
to R25 and R20 ; and lor two years it is said to have fallen as low as R9 per 100 viss. 
The cultivators generally agree in taking R35 per 100 viss as the average price, and 
this price may, I think, be taken as a fair average. 

“ Average profits. — In holdings worked entirely with hired labour, we have found 
that the cost of cultivation amounts to Rgo and the cost of manufacture to R60 per 
acre. The average outturn per acre (3,5oo!& at R25 per SySft) is worth R250 ; the 
net profit per acre, not including cost of leaving, would therefore be Rioo. In small 
holdings the cost of cultivation has been estimated at R 20 per acre, and the cost of 
manufacture being l»l6o, the net profit would amount R170 per acre. In small holdings 
which do not measure more than one acre, the cultivator spends all the profits in sup- 
porting himself and his family, and in the larger holdings the profits of cultivation 
often go to pay the interest on money borrowecL 

disposed q/*.— The jaggery is carried from Beelin by four princi- 
pal routes— 

(a) by cart to Wimpadaw and thence by boat to Rangoon ; 

(b) by sea from the Beelin nver to Rangoon ; 

(c) by cart from Dawoon to Thatone ; 

(d) by cart to Kyouksarit and thence by boat to Moulmein. 

A small portion of the outturn is taken by boat to Pawata, and thence on elephants to 
Papoon and the Salween district, but the dangerous navigation of the Beelin river, 
owing to the numerous rapids bdow and above Wmgalay and the difficulty of the 

* One ‘half of this has been put down to cost of cultivation. 
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carriage across the hills, prevent large quantities of jaggery from being carried by this 
route. 

“ The bulk of the jaggery is carried by the Wimpadaw route, and the cost of car- 
1 iage is as follows : — 

by cart to Wimjjadaw, R24 per 1,000 viss % 

by boat froin Wimpadaw to Rangoon, R12 to R15 per 1,000 viss. 

'' The cost of carriage from Beelin to Rangoon would therefore amo»iiit to R3S per 

1,000 VISS. At the beginning of the season, however, when the cultivators are most 
anxious, on account of the high price then prevailing, to send their sugar to Rangoon, 
the cost of carnage is much higher owing to the bad state of the road between Beelin 
and Kyiketo and to the absence^ of any road between .Kyiketo and Wimpadaw ; it 
then amounts to R24 per 1,000 viss between Beelin and Kyiketo and to R16 per 1,000 
viss between Kyiketo and Wimpadaw. At the end of November this year the cart 
track between Kyiketo and Whmpadaw was not practicable, and the j'aggery had to 
be dragged in small boats along a half dried up creek to Wimpadaw at a cost of Ri4 
per 1,000 viss. 

A great deal was done for the Beelin road by Mr. Irwin, who had all the creeks 
and nullahs bridged, but nothing has yet been done to level this road. I would 
strongly recommend that this be done as early as possible ; but the most urgent road 
is that from Kyiketo to Wimpadaw, as at the end and beginning of the rains there is 
no water in the cuttings for boats to pass and no road along which carts can travel, 
so that all communication is then stopped for some weeks. A branch railway 
connecting Beelin with Pegu would open out all the fertile country east of the Sittang, 
the produce of which can now only be brought to Rangoon during the rains, unless it 
is carted at great cost or brought round by sea at a great risk. 

“ The cane-cultivation, which is now rapidly extending along the banks of the 
Thehbyoo, will make it necessary to construct feeder roads connecting the Afferent 
villages with the Beelin and Kyiketo road. These roads are absolutely necessary, as 
there is no sufficient water for boat traffic in the Thehbyoo at the end of November 
and the sugar can only be brought to Kyiketo by cart. ^ 

" I he boats that carry sugar by the sea route to Rangoon are from the villao-es 
of Zokekalee, Nimblay, Shwaylay, Kawkamay, and Zokethoke It is stated that 
about five trips are made annually and that about xo boats sail at each tnp. These 
boats generally carry from 500 to 800 baskets, or 4,000 to 7,000 viss of sugar. Larger 
boats would be dangerous on account of the numerous sandbanks and of the large bore 
that sweeps up the river. The cost of carriage by this route only amounts to R25 per 

1,000 viss, and the j*aggery carried by sea sells in Rangoon at R25 to R30 more per 

1,000 viss than sugar carried by other routes as the cakes are sent to Rangoon without 
getting broken. 

“ The cost of carriage from Oawoon to Thatone is said to amount to R2-8-0 per 

1,000 viss. 

The cost of carriage from Beelin to Kyouksarit amounts to R3 per 1,000 viss 
and by boat from Kyouksarit to Moulmein RS per 1,000 viss. The want of a road 
between Kyouksarit and Beelin pi events much jaggery from being carried by this 
route. 

“ Indebtedness of the culiivaiors.—-T'hQ. indebtedness of the cultivators examined 
by me is shown in the following table 



Number 

examined. 

Number 

indebted. 

Amount of 
indebted- 
ness. 

Average 
amount of 
indebted- 
ness. 

Percentage 
of number 
indebted to 
number 
examined. 


1 


R 

R 


Burmans . 

23 

10 

1.750 

175 

43*47 

Shans • 

75 

56 

17,020 

303*92 

74*66 

Toungthoos 

146 

65 

6,660 

102*53 

4452 

Total 

244 

131 

25.430 

194*12 

53*68 


CULTIVATION 

in 

Burma. 

Apea& 

Outturn. 


The money-lenders all state that the chief cause of indebtedness of the Shans is their 
piopensity to gamble. The^ cultivators themselves attribute their indebtedness 
entirely to the high rates of interest charged, and to the extortions of the money- 
lenders. A certain number of Shans gamble as much if not moie than Burmans, but, 
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I believe, the greater number of them to be hard-working and enterprising cultivators. 
The system of cultivation adopted b> them accounts, in my opinion, for their indebt- 
edness. They attempt to cultivate large plantations as soon as they reach this country, 
and are not satisfied, like the Toungthoos, with plodding on slowly, clearing a small 
patch for themselves at the same time as they work foi others. They consequently 
require large sums of money, which they can only obtain from the money-lender, and 
as the interest charged is never less than 48 per cent., the profits of the plantation are 
entirely swallowed up by the interest. Moreover, as the harvest approaches, the 
money-lender refuses to lend at money interest, and only advances money against 
payment in sugar at the rate of 812 to R16 per 100 viss, so that the interest before 
harvest-time rises to 100 and 150 per cent, per mensem. 

“ The documents which the cultivators sign are bonds mortgaging their land, 
cattle, plant, and crop to the money-lender for a sum to be repaid whenever called 
upon to do so. These bonds are registered, and from that moment the money-lender 
treats the cultivator as his serf . he does not allow him to sell his own sugar, but sells 
it in his name and allows him Ri or R2 less per 100 viss than he has himself received. 
The money-lender also pays all the labourers employed in the manufacture of sugar, 
and accounts are settled at the end of the dry season, when a new bond for the 
balance with interest is charged. If the cultivator refuses to sign the new bond, he is 
told that he will be sued in Court and all his property immediately sold up. 

" This state of things is due, in my opinion, to the misconception of the people as 
to the effects of registration, which, in their opinion, renders enforceable any document 
however invalid and illegal its clauses may be, and to the fact that the civil courts, 
especially those of the Extra Assistant Commissioners, strictly enforce mortgage 
bonds without allowing any equity of redemption. 


MANUFACTURE. 

Vernacular Names of the Various Preparations of the Sugar-cane and 

Sugar. 

i.“- J uice op the Cane. 

This is the liquid obtained from the sugar mill. 

Vern.— i?os, Hind. 5 Ras, hachras^ kanchoras^ Behar. 

2 .— Refuse or Cane after expression of Juice — The Megass op 

Planters. 

Vem, — Fata, pdti, N.-W. P. 

3.—- Jaggery op Sug. 4 R-cane. 

This is the sugar chiefly used by the poorer people of India ; it is best 
known as Gur or Gul. It might be defined as an impure muscovado 
sugar which contains, in addition to more molasses, a larger percentage of 
impurities and pulp of the cane. It is boiled to a greater extent than is 
the case in the preparation ^of the next article Rah^ and in some parts of 
the country the boiling, juice is clarified with lime. More frequently, 
however, Gur is not clarified, the scum being boiled down with the sugar. 
Vem. — Gir or gur, miihdi. Hind.; Giir, Beng.; Gurk or Mtthdi (sold in 
cakes bheli, chakki), N.-W. P. 3 Gdr (the balls bheli or ron), Pb,; G&r, 
Dec ; Vellam (or nulla vellam), Tam.; Bellamu,, bellum, Tel.; Bella, 
Kan. ; Stella, sharkkara, Malay, : Akuru, Sing.; Guda, Sans.; Qand^ 
Arab.; A’rz«fl',PtRs. 

The jaggery or: gur of palms is generally distinguished by adding the 
name of the tree to the word ior gur. Thus Tar-ha~guv (Hind.) or Panai- 
vellam or karaputi (T.am ), Nartyal-ka-gur (Hind.) 

and Tenna-vellam (Tam.), Cocoa-nut-g^^r; SandoU-ha-gur (Hind.) and 
Ich-cha-vellam (Tam.), Date-palm-^^?'; MarUka-gur (Hind.) and 
dar-panai vellam (Tam }, Caryota-palm-^r. 

4.— Sugar, Raw. 

It is almost impossible to find an English word to express this sub- 
stance. It IS the first stage in the refinement of sugar. The ros is not 
boiled to the same extent as in the preparation of gur, and the product is 
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allowed to cool without being drained. The substance thus produced is 
never eaten, but is sold to the refiners. 

Vern. — Rdb, Hind. 5 Royadar, danadar^ motki^ han^ra, Beng. ; Rdh, 
Tii’bia, Bfh\R; Rah^ NT-W. P. ; Rah, Pb.; Rdb-shakkar^ rab-kishakkar, 
Dec.; Rdp-sharukkaraiiT,K-iA, I Rap‘skakkara,llKL.f Gula, matsyan- 
dtka, Sans. 

5.— Molasses and Treacle. 

This is the uncrystallizable sugar removed or drained away from gur 
(and to a less extent from rdh) in the preparation of various forms of com- 
mon brown sugar. The finer qualities of this syrup (treacle) are isolated 
by the refiners Both forms are largely used in the manufacture of 
sweetmeats, in the distillation of spirit (rumj, and in the preparation of 
tobacco mixtures, etc., etc. 

Vern. — Shira, chhoat lapta^ Hind.; Math, ckiirah{pt chiia) gtir, kotra 
(treacle), Beng,; Putri Idt (treacle), chhoa, sira (when used in the manu- 
facture of tobacco it is called sagar in Ga.^a, gariya in Patna, and phdnk in 
South Bhagalpur), Behar; ShUa, (Eta), choia (Jaunpur), N.-W. P.; 
Gul (Khandesh), Bomb.; Svadu khanda. Sans. 

Note, — The boned juice {ras) is sometimes designated slra (or shira) and may 
be used m the manufacture of rum of a superior quality to that made from molasses 
or chhoa, 

6. — Sugar, Country. 

This is the coarse brown sugar used by persons who can afford to pay 
more than is usually charged for gilr. In its preparation the cane juice is 
boiled a little longer than is the case with gur, and on cooling it is stirred 
till it thickens. It is not, however, a refined sugar, though it is fairly 
well drained. It may, therefore, be regarded as the Indian equivalent of 
the muscovado sugars. There are many qualities of it, the inferior being 
scarcely different from gdr and the superior closely approaching to the next 
article bur a, or once refined sugar In the preparation of this article 
{shakar), however, clarification with lime and the scumming of the boiling 
ras seems to be very often followed, so that it is not only a drier substance 
than gur but has been more carefully prepared. Gur and shakar are in- 
tended for human food without being purified any further. The object 
in their manufacture is, therefore, to obtain a certain colour rather than to 
crystallize any portion of the “ compost ” as it is often called. 

Vern. — Lal-shakar, shakar, kkdnr, bhdra. Hind.; Bangld-ckini, sar 
(Bogra, etc etc.), Beng. ; Sakka>, sankar, kkdnr, bhdra (when dry and of 
a brown colour), Behar ; Chovanda, khand^ (when dry), N.-W. P. ; 
Mulkdcha-sakhar, M \R. ; Gdmni-skkar (or •chini,-buro or khdnd), Guz. ; 
MaMitdmishakkar, Dec. ; N dttu-sharukkarai, Tam ; N dttu-shakkara, 
Tel.; Nnttu-panjasdra {or •‘skarkkara), yiKLKY.’, Kala-^saghia, kala^^ 
tigtya, BuRM.; Ndt^sakkare, Sing., Deska-sharkarai desha-panj asaram. 
Sans.; Sakkarul-hmd, Arab.; Shakare-hindi, Pers. 

7,— Sugar partially refined. 

The sugar generally denoted by the names given below is rdh, once re* 
fined. That is to say, it 'has been washed and molasses (or it might 
now almost be called treacle) removed from it by pressing. The sugar is 
not, however, entirely crystallized and it has been bleached by exposure to 
the sun only. For tins purpose the large lumps obtained from the press- 
ing sacks are trodden out under feet and left on mats, or otherwise expos- 
ed to the sun. The .same remark as already made applies to this and, 
indeed, to all the other forms of Indian sugar, namely, that, according to 
the variability of local practice, there are many grades or qualities of this 
article until the bura of one district may be inferior to the shakar of 
another or equal to the chini of a third. It will be seen in the account 
given below by Mr, Westland regarding Jessor sugar manufacture that 
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an inferior form of dhulud sugar is produced by pressing the rdh within 
sacks until the molasses is removed. The article thus produced would 
appear to answer to the sugar of other parts of India. The better 
class dhuludi washed and partially crystallized with aquatic weeds would 
very probably be classed as an inferior quality of white sugar and differs 
from Mr. Westland’s paka sugar in the fact that the rdb has not been re- 
boiled and skimmed before being crystallized. The Jessor paka sugar 
would, therefore, rank as a good quality of white sugar. 

Vern. — Bura^bhurai Hind.j Dhulud (inferior qualities^ 'B’E.ug.i Shakar 
{bura in the Panjabis used to designate a superior refined sugar), Pb.. 
Bura-shakkar^ Dec. 5 Biird-sharukkaraif TAM.iBdrd-shakkaratT'S.i., 
Gula, Malay, j Guluy Sans. 
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8.— Sugar (White), or Once Refined Sugar. 

This is ordinary refined or crystallized sugar whether prepared by the 
Native or European methods. It does not seem necessary to enter in this 
place into a detailed description of the various methods of refinement. 
The reader will find much useful information on this subject in the pas- 
sages which follow. Suffice it to say that the rdb purchased by the 
refiner in the preparation of this class of sugar is generally boiled, clarified, 
and the scum removed. The moist sugar first obtained on draining off 
the molasses is known as putri and this when dry is khand. The process 
is thus effected ; the putriy is placed in conically shaped vessels and 
washed and drained of its treacle by water passing through from a layer 
of aquatic weeds, placed on the top. The crystallized sugar, khandy form- 
ed below the weeds, is removed from the top and fresh weeds added till 
the whole has been crystallized. Various qualities of refined sugars are 
made by the Natives according to the extent of scumming, straining, and 
re-crystallizing. In the mamSacture of the dhulud sugar of Eastern 
Bengal, the rdh is apparently not dissolved in water and re-boiled. It is 
simply placed in the refining vessels and layer upon layer of aquatic weeds 
placed on the top until the molasses has been washed out and the mass 
crudedly crystallized. In the clarification of the rdb lime is, of course, 
very largely used, but various other salts sometimes take its place, such as 
the ashes of certain plants, impure carbonate of soda, etc. Milk is also 
often employed as also the mucilaginous substances obtained from cer- 
tain plants (Hibiscus, Kydia, etc.), or more rarely oils are added to the boil- 
ing solution of rdh {see p, 2^4)* The action of these mucilaginous or oily 
substances appears to be that on coagulating they mechanically remove 
impurities. Superiority depends on cleanliness, careful clarification, and 
extent of washing and crystallization. 

In many parts of India different qualities of khand are recognised 
according as it is obtained from the layer immediately in contact with the 
aquatic leaves, lower down or at the bottom of the purified stratum. The 
top layer is in the Panjdb called chith khand or white khand, below that 
kkand and the lowest of all talauncha. There is perhaps no problem that 
is more perplexing than that of the classification of the various names 
given to the forms of refined sugar. Indeed, it would seem that while in one 
province hura denotes a supenor quality of unrefined, or at most par- 
tially refined sugar, in others, such as in the Panjab, it denotes twice refined 
sugar, or misri* No classification can, therefore, be enforced for the whole 
of India, though possible when the lesser area of a single province is dealt 
with. 

So much skill is required that the refinement of sugar has become a 
distinct branch of enterprise even in India. The cultivator never aspires to 
refine his own rdb and prefers accordingly to maVe gur. Indeed, rdb is, as 
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a rule, made from the cane juice the money-lender, not by the cultivator. 
It will be seen, however, from the remarks below that gradually a superior 
system of manufacture is coming into use which more closely approximates 
to the European methods. Though to a very small extent as yet, still it 
may be said direct manufacture of sugar from the cane juice has been 
taken up by some of the better class cultivators, using for that purpose 
especially prepared apparatus, designed for the use of small manufacturers 
with hand labour. 

Vetn,—Sufed-shakar, (=white sugar), cktni (=China 

skakkar). Hind.; Dkulua (superior qualities), paka sug^r, dhop-chim, 
badoly Beng. ; iChand, chim (or kacha chini), N. W P. ; Khand 
when dry and bed when wet, Pb. ; Pandhara-sakhary Mar.; Saphed- 
sakkar, ujlo-chin'i (or ^buro -khand), Guz.; Vellai-sharukarat {jpancha-. 

ddra. in Ainslie or pansado.YYy in Roxburgh^, Tam.; Chma-shakkaYay 
tella-shankaYa, Tel.; Bili-sakkaYey Kan.; Ven-sharkkara (or-panja- 
sdYa)y Malay. Saghia-phtu, iagzyd-pkid, BuRM.'; SarkaYa or skvetc^ 
shaYkard (or panjasaYanti), Sans.; SakkaYul-abyaZy sukkat (cts-sukkaY) , 
Ara-B.; ShakaYe-supdd, skakkaY, PeRS. 
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9.— SUG^R-CANDY OR CRYSTALLIZED SUGAR, e.g., TwiCE ReFINED 

Sugar. 

The word khand in India does not correspond with the substance indi- 
cated by the English derivative from the same root, me^y the Arabic 
kand. In Indian commerce, in fact, three widely different substances are 
generally returned as sugar-candy,*’ -'mz.y mtsri, htizamisri, and chini. 
In the preparation of all three khand as defined above is taken and dis- 
solved, boiled, and milk alone used in clarification. Kuza muri\s the 
equivalent of sugur-candy. The specially prepared and clarified syrup is 
thrown into small vessels in which are suspended threads. The sugar 
crystallizes on these and on the sides of the vessel in large crystals. 

The reader will find so much useful information regarding the prepara- 
tion of the numerous forms of what may be called double refined Indian 
sugar (in the provincial chapters below), that it does not seem necessary 
to attempt a review of these in this place. Loaf sugar (kand or q and), as 
it is understood in Europe, is not, strictly speaking, made in India, though 
many of the qualities of both white sugar and sugar-candy are often form- 
ed in moulds and sold in blocks that in some respects resemble externally 
loaf sugar. 

Vern.— — (or Egyptian sugar), khavidy Hind. ; MisYz, Beng.; Ckini (or 
buYa), misYi Pb. ; KaYkandu, Tam.; Mala-kanda, T'E.'l. i Kalkanduy 
Kan. ; Kulhantuy Malay. / SakaYi, Sing. ; Khanda, sttopaldy Sans. ; 
Nabaty kand, Arab. ; Qande-sufed, kande-suped, Pers. 
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10,— Scum Removed by the Refiner from the Boiling-pans. 
(This is sometimes mixed with water and again boiled, it is then gene- 
rally known as ) Vern. — Matlymatla, inahiya,'QKiciKS.i Laddoi (Eta), 

N.-W. P. 
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Methods & Appliances of Manufacture. 

So much has already been indicated (by the selection of provincial 
descriptions of cultivation) of the various methods of expression of juice 
and preparation therefrom of the coarse and refined sugars, made in 
India, that it is unnecessary to deal very fully with the Manufactures 
The reader may have discovered that the object has been kept in view 
(by what has already been written) to bring together in this article as 
much information as possible, regarding the peculiarities of the Indian 
Sugar Industry rather than to furnish an essay which, while bearing on 
India, would be a technical treatise on the modern advances and machin- 
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ery used in the world’s sugar-cane area. This remark must, therefore, be 
accepted as more especially applicable to the present chapter^ To review, 
however briefly, the discoveries and inventions presently utilized, by the 
sugar-cane manufacturers alone, would necessitate the allotment to the 
present chapter of more space than can be afforded in this woik for the 

entire article on sugar. The reader who may, therefore, desire information 
on these subjects should procure one or more^ of the special technical 
works which have appeared, and some of these will be found mentioned 
in the list of references to works consulted by the author. The article 
in Spons’ Encyclopcedia may be accepted as a review of the chief inven- 
tions and chemical processes utilized by the sugar-makers and refiners, 
and the 90 odd pages, which have been there devoted to these subjects 
will be found highly instructive. The utmost that can be accomplished 
in this work will be to furnish a selection of descriptions of the methods 
and appliances employed by the Natives of India in the various provinces, 
accompanied with such information as can be procured regarding the 
better known European sugar factories and refineries that actually exist 
in the country. Mr. S. H. Robinson, who in 1849 published his little 
work. The Bengal Sugar Planter, enjoyed, as a Bengal planter of 16 
years’ standing, opportunities given to but few writers on this subject, to 
form definite opinions regarding the character of the Native industry and 
the possibility of its improvement. In the introduction to his work he wrote 
of the Native process that it " may not inaptly be characterised as a bur- 
lesque on the more scientific and comprehensive manufacture of the Eu- 
ropean planter and refiner. Yet rude and imperfect though it be when so 
contrasted, we should by no means despise it as unworthy of our notice, 
while seeking for the most beneficial modes of working in the same field 
with our larger capital and more scientific means and appliances. We 
cannot help admiring indeed how perfectly adapted the Native contrivances 
are, in every way, for the ends they are meant to compass ; in giving 
the poor cultivator, as regards the first process of gur-makmg, the most 
effectual, cheap and economical means of producing a saleable commodity 
from the small patch of cane his labour is limited to ; and to the Native 
refiner similar advantages in cleaning and whitening for the market the 
limited quantity of sugar he is, with his small capital, restricted to work- 
ing upon. This may be better understood perhaps by the consideration 
that the quantity of sugar refined by one of the most substantial of these 
re-manufacturers for a whole year is about the same as an ordinary 
European refiner, with a single vacuum pan of medium size, can turn out 
in two days ; and that the extent of cane cultivated, or owned, by any 
single ryot, seldom or ever reaches an acre in measurement, and more 
frequently occupies less than half of that space.” As it seems to the writer 
a volume might be published on the subject of the present position and 
possible expansion of the sugar interests and capabilities of India and 
yet convey no more than has been thus pointedly indicated. The mistake 
of most would-be agricultural reformers may be said to be neglect to 
consider the conditions and requirements of India. Suggestions which 
in themselves are of the greatest value often lose entirely their merit 
when viewed from the stand-point of the Natives of India With few 
subjects has this contention greater weight than with that of sugar. Ini- 
provements, to be of value to India, must be regulated by a due consi- 
deration of the necessities and capabilities of the people. An intimate 
acquaintance with the methods and appliances presently in use and with 
the dispositions and even prejudices of the cultivators and manufacturers 
are therefore essential to the invention of appliances that stand a chance 
of ready and extensive adoption. It is useless to tell the cultivator of less 
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than an acre of cane that he does not extract more than a half the juice from 
his plant, if the apparatus which it is proposed to supply him with, costs so 
much (even w'ere he capable of purchasing it) that the loss of interest on the 
capital invested would be greater than the value of the extra yield,. And 
this principle maj be exemplified with illustrations drawn from each subse- 
quent stage up to the manufacture of the best qualities of refined sugar 
Suffice it to say thdt the most superficial study of the Indian sugar ques- 
tion will reveal the fact that e\en in the present crude maehiner} and 
methods of manufacture vast improvements have been effected. Thus 
the clumsy pi esses by which a portion of the juice w^as removed through 
men standing on boards placed above and below the prepared cane, gave 
place to a pestle and mortar contrivance made of wood or stone and driven 
by men or cattle. This in time has in most distncts been displaced by a 
primitive mill of two w’ooden rollers working either horizontally or verti- 
cally, and betw’een wffiich the canes are forced orce or more times, until the 
juice is squeezed out But wMthin stiFl moi e recent times an immense 
improvement has been effected by the substitution of iron for wooden 
rollers. An iron sugar-cane press is, however, too expensive for the ordi- 
nary cultivator, but his wdlhngness to embrace inventions that at all cnme 
wiinin his means could not be better exemplified than by the success that 
has attended the issue of the Bheea portable iron roller mills. The ad- 
vantage of these having been recognised a few cultivators m a locality 
club together and purchase one. From the frequent allusion to these mills 
that will be found dispersed throughout this article, it will be seen that 
they are now being used in almost every district from one end of the 
countrv to the other. There could be no statement more unjust therefore 
than that the Indian cultivator or a* tizan is incapable of improvement 
He has only to be show n that a departure from the time-honoured prac- 
tices of his ancestors is in his own interests and can be accomplished by his 
limited resources, than he at once adopts the new method or appliance. 

In a^ memorandum furnished by Messrs. Thomson & Myine interest- 
ing particulars are given regarding the extent to w'hich their portable iron 
roller sugar mill has been taken up. Having observed, these gentlemen 
say, the great losses sustained by the cultivators through the use of crude 
appliances — 

** the efforts were made by the undersigned to contrive a crusher which, while suited as 
regards cost, weight, simplicity, etc,, to the circumstances of small cultivators, would 
be a real improvement on the machines then within their reach and means. The aim 
was to produce a machine which would remedy the serious defects of the Native 
appliances ; be suited^ to the means and wants of the cultivators ; be so simple in 
construction, that the village carpenter or blacksmith might repair it 5 not liable to 
senous derangement by the blundering of people mexpenenced in the management 
of exact machinery ; and yet be of such size and form as to be easily portable. By 
novel contrivances and arrangements, a bght portable mill was produced which proved 
to be so well adapted to the wants, means, and domestic arrangements of cultivators 
who grow cane in small plots, that it has in a few years been adopted in hundreds of 
distn<^s, not less than 200,000 being now in the hands of the people 

So great an improvement did it prove to be, that in a village in which the greatest 
area or <^ne the cultivators could crush, previously, was about 30 acres, they planted 
a very few years after these mills were first plac^ within their reach, and with them 
worked off 250 acres,, while last season they have grown and crushed about 600 acres. 

1 he commetion of the Sone canals, and construction of village channels to convey the 
water to their fields for irrigation has been another main cause of this large increase, 
but without the improved mill for crushing, it would not have been possible for these 
cultivators to have worked off more than 50 acres at the outside. 

, the hope of finding a kind of cane which would yield more, or richer juice, and 
XT time suit the soil and climate, seed cane was obtained from Lower Bengal, 

iN Orth- Western Provinces, Penang, Java, Mauritius, and other places Portions of 

and some according to the 
methods tound most advantageous in Mauiitius and other places, several kinds of 
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manure bein^ also used These trials appear to have started efforts to improve, but 
it has been found that none of the thick soft kinds would suit in Bel'ar, and those 
which give the best results are what are locally known as mongoo^ pansatkt^ bar 00k ^ 
and Bhoorh> The latter is being more largely planted lately, because it stands 
better than the others in wet soil, ot which there has been a considerable increase in 
Shahabad since the opening of the Sone canals Endeavours were next made to 
effect some improvement in the method of dealing with the juice IVlr Alfred T ryer, 
an eminent authonty on sugar, and sugar refining, has said that ‘cane j'uice, from 
tne moment it leaves the cells, should be treated with the same care and cleanliness as 
is new milk in a well ordered dairy,’ but the practice of the cane-grow'ers of India^ 
and their helpers, was, and for the most part still is, the exact reverse of this. 

“ The tenants of the ludispore estate w'ere urged to exercise moie care, the reasons 
for and advantages of doing so being explained to them, and a few of the most enter- 
onsing were induced to go so far as to put a strainer over the mouth of the earthen 
vessel used to catch the juice as it com^ from the mill, and so intercept trash,^ leaves, 
dufit. etc, also to wash out (or rinsej the ‘ receiver ’ each^time it was used, and to 
fumigate it by inverting it over a pinch of burning sulphur 

“ The result was that gur and rab of a much higher quality were obtained, but 
here came a difficulty such as m India frequently occuis to hinder improvements 
These men by taking trouble have obtained a superior article, but found they could 
get no more per maund or per cwt. for it than could have been obtained if all the 
dirt had been left in it, and if no care nad been taken. It was not only an article 
unknown but W’as suspected, so that efforts had to be made to find purchasers who 
could appreciate it, and, amongst others, Marwaree dealers, from places 1,000 to 
1.500 miles distant, were convinced that as it saved them paying rail freight for 
those long distances at the rate for sugar on so much trash and dirt, on this ground 
alone, apart from other advantages, it was well worth their while to give a high ei 
rate for it. The Rosa refinery also, 500 miles away, found that even with rail freight 
for this distance to be added, they could pay more for this clarified gur than they 
could for the ordinary qualities m districts much nearer Shahjehanpur, 

“A further step was taken to try and devise some simple, inexpensive apparatus 
and method by which cultivators of small plots who crush their own cane could 
produce sugar similar in character to that which Messrs. Travers descnbe as 
‘simply raw sugar properly made modern processes ’ In connection with these 
efforts, Messrs. Manlove Alliott, Tryer, & Co. w'ere consulted, and they, 
taking much trouble as w’ell as interest in the matter, constructed for the experiment 
a novel form of Wetzel evaporator, with small steam boiler, fitted with special safety 
valve and other arrangements to admit of its being used by villagers having little 
experience in the management of such machinery or processes They also made for 
the expenment a specially contmed portable centnfugal or spinner by which high 
speed could be obtained with hand power Open evaporators, filters, and other appli- 
ances were made locally, and a second Wetzel w^as subsequently obtained from 
Messrs. Manlove & Co. These expenments (commenced in 1873) have been 
carried on from year to year since, and at an early stage proved quite successful as 
regards the quality of sugar produced, but as no good market could be found for the 
molasses, of which there was a considerable quantity, the indication for some time 
was, that the process must involve decided loss, unless a distillery were set up to 
work off and utilize the molasses. As making spints was no part of the programme, 
and as there was no inclination to do this, the project of succe<!s seemed far from promis- 
ing, when it was found that by carefully evaporating the molasses in the shallow pan 
used for the first evaporation of the juice m making the rab, a very saleable gur could 
be obtained which, being made from the molas-es thrown off by the centrifugal, and 
strained through gram sugar (itself made from clanfied rab), was speedily recognized 
as being specially clean and pure, and so is from year to year increasingly appreciated. 
Thus, a way was shown by which the millions of Indian cane-growers may secure 
greatly^ improved products and higher returns from their crop without any large, 
expensive, or complicated machinery, with only a small portable mill to crush the 
cane, an open shallow evaporating pan, a few ndnds (cheap eai then vessels), in which 
the is placed for 8 or 10 days to let the crystals fotm or giow, and a portable 
centnfugal, any or all of which appliances the cultivators can hire or buy The advan- 
tages of this process were found to be so real, the gain so substantial, that a demand 
arose for the small spinners which increased to a rush, and as with too rapid multiplica- 
tion of cotton mills, jute mills, tea gardens, etc so with these spinners, an excessive 
number were started within a few months, sufficient time not being given for the new 
and special products to become known over an area wide enough to admit of the whole 
quantity produced being sold at paying rates, and there was for a time the usual dis- 
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appointment, but the demand has overtaken production again, and there is every in- , 
dication of another ‘ boom.* i i 

“It wll be seen that the chief aim of these arrangements and experiments has been | 

(i) to secure a better cane crop, and (2) to put the cultivator in the way of getting 1 
more sugar from the cane. , x 1 u 4. 

“It was felt that, having regard to the conditions which prevail in India, it was best , 

to begin with the cultivators, and the results obtained so far appear to justify this. 

“Sir Edward Buck (now Secretary to the Government of India in the Depart- 
ment of Revenue and Agriculture), when Director of Agriculture in the North-West 
Provinces and Oudh, became aware of the extent to which the cane-growers of Behar 
were taking to these new machine-., and in 1S77 obtained Government sanction to the 
procuring of a number which were sent to different districts of his province. As in 
Behar and Lower Bengal so further west, ittook time to convince the cultivators, but 1 
after several seasons of doubt, hesitation, and suspicion, numbers of cane-grow'ers 1 
began to inquire for the new mills and a rush for them follow'ed. Depots for supply- 1 
ing them were opened in vanou? North-Western Provinces districts, and in June 18S8 | 
Mr. J. S Fuller, then Assistant Director of Agnculture, North-Western Prov- ^ 
inces (now Commissioner of Agnculture and Settlements, Central Provinces), wrote 1 
regarding results obtained with the new machines as compared with the kolnu. ‘If I 
we may apply the result of this expenment to the total production of sugar in these 
provinces, it follows that by the substitution of the Beheea mills for the kolhu now 
used, the total annual produce would be increased by the value of nearly a crore and 
a quarter of rupees, * z ^ , a million and a quarter sterling The benefit has been 
increasing > ear by year in the North-Western Provinces as in other parts of India. 

In the Pan jab also depots were opened, and a district committee of leading cultivators 1 
reported to the Director of Agnculture (Colonel \yace) after trials made in 1S83, * 
that the money gam per season, by using even the smallest size Beheea mill instead { 
of the ^jfColku/ was about R360, and that it gave ‘other important advantages * | 
Similar results were obtained in the Central Provinces, Madras, Lower Bengal, and 1 
other parts of India, and if only a third of ^^360 per season be taken as an average, to 
allow fully tor mills which work only part of the season, as also for other deductions, 
the gam on the total number of mills in the hands of the cane-growers in each season 
from 1S74 will be . — 
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1874-75 from 

800 mills, 

at R120 

per 

mill 



96,000 

1 875-76 


1,500 

,, 

ft 

99 




1,80,000 

1876-77 


2,300 

,, 

ft 

ff 




2,76,000 

1877-78 

ft 

5,700 

,, 

r> 

ft 




6,84,000 

1878-79 

f9 

9,000 

,, 

9 

ff 




10,80,000 

1S79-S0 

>f 

12,000 

,, 

ft 

ff 




14,40,000 

iSSo-Si 

ff 

17,000 

,, 

,, 

ff 




20,40,000 

1S81-82 


25,000 

3 9 

„ 

ff 




30,00,000 

1SS2-83 

»» 

30,000 

99 

,, 

ft 




36,00,000 

18S3-S4 

ff 

40,000 

ft 

ft 

ff 




48,00,000 

18S4-85 

ff 

55,000 

ft 


ff 




66,00,000 

1885-S6 

ff 

70,000 

ft 

ft 

ft 




84,00,000 

18S6-S7 

ff 

80,000 

ft 

ft 

ft 




96,00,000 

1887-8S 

ff 

100,000 

,, 

,, 

ff 




1,20,00,000 

1888-89 

If 

150,000 

ft 


ff 




1,80,00,000 

1889-90 

ff 

200,000 


,, 

r> 




2,40,00,000 

1890-91 

ft 

250,000 

ft 

,, 

ff 




3,00,00,000 







Total 

• 

12,57,96,000 


“These figures are based on the experience of cane-growers in various parts of ' 
India, and on reports made by officers of Government Engineers, and others who 
have taken pains to make sure o^ the reckoning, and they indicate a small part only 
of the enormous loss sustained by cultivators m India through defective appliances and 
crude methods. It is to be noted that these figures show what was being lost by some 
only of those who grow sugar-cane in India, and that they represent only that part of 
the total which has been already recovered. What the total loss is in connection with 
this one crop can only be realized by those who have some knowledge of the careful 
treatment which is requisite to secure a full percentage of the sugar which cane or beet 
can yield, and who have also had opportunity of observing the crude wasteful appli- 
ances and methods which are used by Indian cane growers. It is also to be noted that 


S. 382 


26 o 


DiLtionary of the Economic 


SACCHARUM : 
Sugar. 


Preparation and Manufacture of 


MANaFAC- 

TURE 

of 

Sugar. 

Methods and 
Appliances. 


Extraction 
of Juice. 


383 


similar losses are being sustained in connection with other crops such as oil-seeds, 
wheat, barley, maize, fibres, and dve-stuffs.” 

Having thus briefly indicated the advances that have already been 
accomplished, as also the fact that there exists m India a very extensive 
field for simple and cheap inventions, it remains only to sketch out the 
leading stages in the process of sugar isolation and refinement, as pursued by 
the European manufacturers, as also the more primitive systems of India. 
The following brief sketch of the European method of manufacture will 
be found to be compiled from Spans’ Encyclopoedia^ the details of the 
machinery used to accomplish each stage or process having, from want of 
space, been omitted ; — 

I.— Extraction of Cane Juice. 

The juice in the cane exists in the plant enclosed in little cells, which 
are surrounded and protected by lignose (woody matter), the latter forming 
about ^ of the total weight of the cane. The liberation of the juice may 
be effected. 

(1) hy rupturi'ng these cells^ so that their contents flow out j 

(2) by combining the crushing process wiih maceration in waters 

(3) hy utilizing the membrane of the cells as a means of allowtfzg the 

escape of the svgar and other ^salts’ in solution by ik& process 
known as diffusion**’ 

(i) DisiNTEGRATiNG.-^*‘The imperfect liberation of the cane-juice by 
the crushing process of the ordinary mill has led to experiments m other 
directions. One result has been the invention of machines for effecting a 
more thorough mechanical disintegration of the cane-tissue These may 
be conveniently considered under three sections (a) Defibrators, (h) 
Bessemeris press, and (c) Bonnefin^s rasper.” By the process (a) the 
cane is reduced to pulp, and by subsequent pressure 77 per cent, of juice 
is said to be separated. Some of the defibrators break the knots and 
joints and thus simply prepare the cane for the ordinary mill. By Besse- 
mer’s invention plungers were worked in cylinders, across whose path the 
canes were passed endwise and w'ere thus ciushed section by section. 
The result was unsatisfactory, and the invention never came into general 
use. By (c), Bonnefin’s rasper, the cane is reduced to shreds by saws 
alternately moving through a cradle, then pulped by disintegrating 
apparatus, and the juice separated by pressure. 

(2) Maceratton. — “I t has been sought to facilitate the extraction of 
the juice by submitting the cane to the action of water or steam, either 
before the crushing operation in the roller mill, or at an intermediate stage 
between two such crushings. It seems to be undecided whether the satur- 
ation or the extra crushing should be credited with the increased yield of 
juice. Probably both assist, bat it has been stated that the return of 
juice is raised fiom 60 per cent, to 75 per cent, by previously sjicing the 
canes longitudinally, without any application of water or steam.’ 

(3) Diffosion.— “ AH the processes hitherto described for extracting 
the juice from the cane have depended for success upon the more or less 
complete rupture of the juice-containing cells. ‘ Diffusion’ differs from them 
essentially, in dispensing with the breaking up of the rells and the machi- 
nery required therefor. The chief development of the diffusion process 
has been in the beet-sugar industry, but several methods of applying it 
to cane have been introduced. The cane is even said to possess an 
advantage over beet with regard to diffusion, in that the nitrogenous 
matters are so placed in the secondary cells that water at a high temper- 
ature can be used without injuring the membrane*” 
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The first operation is to slice the cane, and this is accomplished by 
various machines such as that patented by A. Join & Oo., by Bous- 
caren, or by Fraz Rebicek. There are various systems of diffusion and 
many patent machinery to accomplish the variations of the principle which 
they all manifest, namelv, the removal of the saccharine substance by 
means of water at certain temperatures. 
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II. — Defecation and Clarification. 

“Having, by any of the methods described, extracted as much as 
possible of the juice from the cane, the next operation is to eliminate 
h*om that juice all matters regarded as impurities from the sugar-maker’s 
point of view, t,e.f everything except the sugar and the water holding it 
in solution.*^ 

(i) Preliminary straining. — “First of all, unless the j*uice has been 
extracted by diffusion, it is necessary to remove the gross impurities 
derived from the breaking-up of the canes. This may be done by a 
series of strainers, arranged so as to be easily removed, cleaned and 
replaced. One of the best contrivances is a modification of the endless 
wire-web strainer, not essentially different from that on w'hich the rag- 
pulp of paper-works is agitated and filtered from a great part of its 
water. 1 he wire gauze in common use has xo to 60 threads per inch, but 
it can be obtained of 80 to 90 ; the finer the better, provided the web 
presents a clean surface as fast as necessary. The strained juice is re- 
ceived in a shallow tray placed immediately under the horizontal part of 
the straining w'eb, and passes thence by a gutter to the clarifier. The 
chief means introduced for cleansing the j'uice are heat, chemtcals, and 
filtration, 

(2) Heat. — “ Heat alone will exercise beneficial effect both by check- 
ing acidity— scalding the j'uice prevents acetous fermentation setting in, 
probably by destroying the fungoid germs which are its necessary accom- 
paniment (presumably its cause) ; and by evaporating a portion of the 
acids holding the alluminous matters in solution, whereby the albumen is 
coagulated and rendered insoluble. It is also a valuable aid to the 
action of chemicals upon the juice, increasing the energy of the reactions 
set up, and thus greatly reducing the duration of the operation. Hence 
heat IS now universally availed of in recognized processes of defecation 
and clarification. But if the heat is applied injudiciously, much of the 
cry stallizable sugar is inverted. As the degree of heat employed is a 
matter of vital importance, it is most conveniently applied in the form of 
steam, that being readily controlled. 

“The use of the clarifier may be described in general terms as follows. 
The juice is raised to a temperature of 80® and sufficient milk of 

lime is added to neutralize the acid in the juice. The heat is then conti- 
nued till a scum of impurities has risen to the surface, and commences to 
crack. The time occupied in this should be about 10 to 12 minutes from 
the commencement of the operation. The steam is then shut off and the 
liquor is allowed to subside for 15 to 20 minutes when the scum remains 
at the top ; some heavy matter will have fallen to the bottom, and betw'een 
them will be the clarified cane-j»nce, clear and of a pale straw-colour. 
The clarification being complete, the two-way cock is first turned on to 
the smaller aperture, until the top scum begins to appear ; the cock is then 
turned to the large way, and the plug is taken out. The bottom sedi- 
ment and top^ scum are conveyed to a cistern, whence they are placed in 
bags and any juice remaining in is squeezed outj leaving only a small 
portion of solid matter behind. 
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(3 ) Chemicals.—^* Of these the most important and most widely used 
is slaked lime ; following' it come bisulphide of lime, sulphurous acid, lead 
acetate, and sundry special compounds, as W’ell as antiseptics. 

The effects of heating are greatly augmented by the simul- 
taneous application of a strong alkaline earth, such as lime, which com- 
bines with the liberated acids, and with any carbonates present,^ and thus 
forms an insoluble precipitate, which carries dowm much of the impurities. 
But any excess of lime beyond what is required to neutralize these acids 
will re-dissolve the coagulated albumen, and preserve it in a state Cif 
solution, until the excess of lime is again neutralized by addition of acid. 
The operation which is called ‘tempering ’ is thus obviously one of 
extreme delicacy. The first point to ascertain is the exact amount of 
lime required by a gi\en quantity of cane-juices.” Various methods 
and apparatus exist for determining this, so that the matter is placed 
beyond the necessity of experience— often a very uncertain guide. ^ 

Bisulphide' of lime has been used owing mainly to the bleaching and 
cleansing action of the sulphurous acid employed along with cream of 
lime. Other alkaline earths have also been proposed such as barium, 
strontium, etc. Their effect is more powerful than lime, but they cannot 
be said to have come generally into use. Sugar of lead (sub-acetate of 
lead) w’as also proposed as a defecating agent, and sulphur and chlorine 
compounds have similarly been recommended. 

(4) Filtration. — “Filtration of the juice is a necessary adjunct to 
the defecation by heat and chemicals, its object being the removal of 
the matters rendered insoluble by these operations. The chief kinds used 
are bag, charcoal, and capillary filters.” It is scarcely necessary to say 
more on this subject except that the use of bone and other animal charcoal 
filters, to w'hich the Hindus object so strongly, are employed at this 
stage, but they are by no means mdispensibly necessary. In fact many 
other processes exist by which the filtration is effected without the use ot 
charcoal in any form. In the first process, mentioned above, cotton-twill 
filter bags are used, and in the third by capillary attraction along bundles 
of fibres, the saccharine juice is separated from the impurities. This is 
F. A. Bonnefin’s method. 

III.— Concentration and Granulation. 

*' The cane-juice, reduced to the condition of a clear solution of sugar 
(with some few salts as impurities) in water, has next to be deprived of so 
much of its water as will permit the sugar to assume a solid (usually 
crystalline) form. This operation, termed ‘ concentration’ and ‘granula- 
tion’, has been described in principle. The inversion of sugar during 
concentration of cane-syrup is said to be prevented by the introduction of 
superphosphate of lime into the juice before boiling. There is no evidence 
as to the practical utility of this plan; but phosphoric acid appears rather 
to aid the crystallization of sugar, and the process would therefore seem to 
be based on good ground. Both heat and cold have been applied to the 
concentration of cane-syrup, but chiefly the former.” 

(i) By Heat.— “The rneans by which heatisapplied to the evaporation 
of cane-juice may be described under five separate heads, according to their 
principles (a); Pans heated hy fire ; {b) pam heated by <:team, (c) film 
evaporatorsi (d) vacuum-pons ; [e)hath evaporators ; [f) Fryer's concreior, 
(a). Pans heoted by Fire. — “ The 'earliest and crudest system of evapor- 
ation was the ‘copper-wall’ or ‘battery’ of open pans called ‘teaches’ 
(taches, tayches, etc,). The first two pans of the series are the clari- 
fiers ; thence the juice flows into the teaches, sheet-copper pans set in 
masonry on a descending plane. As the juice concentrates, each lower 
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pan fills up with liquor from the one immediately above it, until the 
density of the liquor in the ‘ striking-teach ’ permits granulation, w’hen the 
mass IS ladled into shallow wooden vessels, and conveyed aw'ay to be 
** cured.’ By the oldest method, the liquor w’as ladled throughout the 
series. More recently an improvement was introduced, consisting of a 
copper dipper, fitting’ inside the stnkmg-teach, and having at the bottom 
a large valve opening upwards and worked by a lever. The dipper is 
attached to a crane, which commands the stnking-teach and the gutter 
’eading to the coolers. This greatly economises time. The furnace for 1 
heat’ng the senes is set under the stnking-teach ; the heat passes by flues 
to the chimney or to the boiler-flue. In working a battery, the difficulty 
s determining the exact moment when the boiling of the ‘ sling’ in the 
stncking-teach must cease, e.e., when to make a ‘ skip,’ great skill and 
experience are required to suit each kind of juice. The main point is to 
bring ab,>ut crystallization in the sling in as great mass as possible after 
it cools: if the sling be taken out too soon, there wall be only a few large 
irregular crystals and a quantity of sugar w'ill be left in the molasses ; if 
the shng be boiled too long, a sticky mass of tiny crystals and syrup w'lll 
result, from which the molasses can only be drained off wfith great diffi- 
culty, and from which it is impossible to obtain clean, dry, and hard 
crystals. An experienced * w^all-man’ knows the approach of the striking- 
point, but a good test is the following Pour a spoonful of the boiling 
sling into a glass of clear water ; if, after a minute’s cooling, the sling can 
be formed into a ball which does not stick to the fingers, and slightly 
flattens itself on the bottom of the glass on being dropped in, the correct j 
period has arrived for striking. The continued use of the copper-w'all is an 
illustration of the backwardness of the cane-sugar industry in many places. 
Its drawbacks are — (i) waste of fuel ; (2) the amount of labour required and 
length of time occupied 5 (3) considerable waste of liquor in the sloppy , 
manipulation; (4) the proportion of molasses produced is intensified by j 
the churning up of the liquor and consequent admixture of air, and by the , 
irregular and uncontrollable action of the heat upon the surface of the , 
metal with which the liquor is in contact.” 

Pans heated hy Steam . — The simplest form of steam evapora- | 
ting-pan consists of a rectangular wrougnt-iron tank, at the bottqm of ' 
which IS a senes of copper steam-pipes, connected by gun-metal bands 
brazed to them, and carried on wrought-iron supports. The tank is 
fitted at the side with a steam-valve at one end of the steam-pipe range j 
at the other side, is a cast-iron box fitted with a wrought-iron pipe, for the , 
escape of the condense-w'ater to a condense-box. This form of evaporaton 
presents a large heating surface, with facility for cleaning. By passing 
the ends of the steam-pipe range through stuffing-boxes, the pipes can 
be turned up, and all parts of the interior of the tank be readily cleaned — | 
a matter of great importance ” i 

(c) Ftlm Evaporators . — ** Under this head are particularly included’ 
those evaporators which depend upon the principle of exposing thin ‘ 
films of liquid to the action of a heated surface m the open air. ^ They 
are generally knowm as * Wetzels’ among planters, and comprise the 
‘ pans ’ bearing the names of Gadsden, Wetzel, Schroeder, and Bour, 
and many modifications, some of which, such as Murdock’s, have steam- 
heated coils. The original form was Aitchlson’s simple cylinder, revolv- 
ing with paitial immersion in the liquid, and heated internally by steam. 
In Its revolution, the cylinder carries on its surface a film of liquor, whose 
water is soon evaporated. In the Gadsden pan, the cylinder is replaced by 
a skeleton cylinder, consisting of two metallic discs, connected by a series 
of metallic rods fixed at short intervals around the periphery of each disc. 
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Here the drawbacks are the churning of the liquor (except at very low 
speeds), and the insufficiency of the heat denved from the steam-jacket of 
the pan. Wetzel’s improvement upon this is the substitution of steam - 
pipes for the solid rods. 

(d) Vacuum-pans.^-^^The principles which control the boiling of juices 
in vacuo, and the details of the construction of a vacuum'-pan, need scarce- 
ly be gone into in this place. Briefly, it may be described as a closed iron 
vessel warmed by a T^orm or pipe passing through it, along which steam can 
be forced. The air-pump is started, and as soon as the vacuum reaches 26- 
27 inches, the feed-cock on the side of the pan is opened, and sufficient liquor 
is drawn in to completely cover the first coil ; steam is next turned in, and 
the liquor rapidly concentrates ; fresh supplies are admitted at short inter- 
vals, the feed-cock being opened, say, for 15 seconds at a time, until the 
mass commences to show ‘ grain.’ The gram is fed carefully, the cock 
being opened frequently, and each time the quantity admitted is increased. 
As the amount of sugai in the pan continues to augment, steam is turned 
into the 2nd and 3rd coils, until, at the completion of the charge, the pan 
is nearly full, or just below the sight glass. In this way, the* gram’ 
‘grows’ in size. On the conclusion of the boiling, the vacuum is de- 
stroyed, and the charge is run out into a tank, and allowed to stand for an 
hour or two, when a further crystallization takes place. 

‘'The grain formed from sirups boiled m vacuo is larger and mo^e 
solid than that from syrups simply concentrated to crystallizmg-point in 
open batteries. A Cuban hogshead will contain only i, booth of sugar 
made in a copper-wall, but i, booth of vacuum-pan sugar. By the use 
of the vacuum-pan also, the planter is enabled to boil his molasses, and to 
extract from i gallon some 4-58) of sugar, still having a second molasses 
for the distillery. 

(0) Bath Evaporators The tempered juice, prior to evaporation, 
pre>ses through a ' continuous prepararor,’ a metallic vessel 32 feet long 
and 18 feet broad, divided by partitions into four chambers of 2 feet in width ; 
each chamber has a central partition not quite extending to one end, with 
holes for the inlet and outlet of a heating liquid, which therefore travels 36 
feet in the chamber, on leaving which lUs reheated. On the partitions, is 
a copper pan divided so as to form a continuous zig-zag channel about 
1,100 to 1,700 feet long, the bottom being immersedln the heating liquid 
circulating in the chambers below The juice is admitted at one end, and 
issues at the other. Along one side of the pan, are hollows to collect the 
heavy bodies deposited during the flow of the liquid. The juice, intro- 
duced at 15° (59-F ) being in contact during a travel of 1,100 feet or more 
with a liquid at about 99® (2 1 o®F ), leaves the further end of the pan 
at 80® to 90°, deprived of heavy organic and inorganic matters in suspen- 
sXQn,_ajid of light matters which become separated and rise to the surface. 
It successivelT-^Is-capillary filters and is delivered in a pure state to 
be concentrated. 

(f) Fryer^s Concreior.-^**ln Fryer’s concretor, no attempt is made to 
pr^uce a crystalline article, but only to evaporate the liquor to such a 
point that, when cold it will assume a solid (concrete) state. The mass is 
removed as fast as formed, and being plastic while warm, it can be cast 
into blocks of any convenient shape and size, hardening as it cools. In 
this state, it can be shipped in bags or matting, suffering neither deliques- 
cence nor drainage. 

(2) By Cold. —"More than 30 years ago, Knefler proposed to con- 
centrate syru^ by forcing cold air through them, and his plan was much 
improved hy Ohevallier. Sugar made in Ohevallrer’s apparatus rivalled 
that of the vacuum-pan in every respect. A vessel holding 200 gallons of 
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syrup (comprised of 3 parts of sugar to i of water t is estimated by Wray 
to turn out 12 tons of sugar daily. The cost of the apparatus is small ; 
the power required is trifling ; the ordinary air of the estate could be used 
at once m dry weather, and would entail an insignificant expense for dry- 
ing in damp weather, and the quality of the sugar is unsurpassed. In 
1865, Alvaro Reynoso proposed to rapidly cool the syrup in suitable 
machines, and thus form a confused mass of particles of frozen water (ice) 
and dense syrup. The mixture is afte’" wards separated in centrifugals, and 
the syrup deprived of ice is evaporated in vacuo ready for crystallization. 
It seems most singular that in the face of the many drawbacks and great 
cost incurred by concentration by heat, and in presence of the many im- 
provements introduced of late years into refrigerating and cold-producing 
apparatus, so little effort is made by sugar-growers to adapt the latter 
system to their needs. A similar crystalline product, namely, common salt, 
is obtained by hundreds of tons from sea-water by the effect of natural 
cold in favourable localities; and there would appear to be no valid 
reason why a modification of the plan should not succeed on an extensive 
scale with sugar solutions.’* 

IV.— Curing. 

“‘Curing’ embraces the drying and whitening or bleaching of the 
sugar. The several plans will be discussed in succession. 

(rt) Simple Dya%}tacre,—‘^T\\\^ is the oldest and crudest method. To 
remove a certain amount of the molasses and other impurities, the semi- 
liquid mass, dug out of the coolers as soon as sufficiently cold, is placed 
in casks with perforated bottoms; the holes in the casks are loosely filled 
with canes, twisted leaves, or rushes, (the latter long enough to reach above 
the contents of the casks), in such a manner as to form a rough strainer 
The casks stand meantime on rafters over an immense tank. Here.the 
draining process slowly and imperfectly goes on, a portion of the molasses 
escaping into the tank below, but much still remaining in the mass of 
sugar, imprisoned between the minute crystals Even after months of 
standing, the separation of the molasses is so incomplete that very great 
leakage and waste continue while the sugar is on its w^ay to European 
markets. Sugar cured in this way is termed ‘muscovado.* and is the 
most impure form of ‘ raw ’ ( ‘ grocery/ ) ‘ moist ’ or ‘ brown ’ sugar. It is 
nearly obsolete in the English and French colonies, and its manufacture is 
decreasing rapidly in Louisiana.*’ 

(M Claying. — “The first improvement introduced is based upon the 
fact that the impurities of muscovado sugar are much more soluble in 
water than the sugar itself ; thus washing with water effects considerable 
purification The earliest manner of carrying this out was by placing the 
sugar in inverted cones, with a minute aperture in the apex, stopped up 
during the filling and for about 12 hours afterwards; upon the mass of 
sugar in the cone, was placed a batter of clay and water (hence the term 
‘claying*), the object being to ensure a very gradual percolation of the 
water through the mass This wat^^r carries with it the uncrystallizable 
sugar and colouring matters imbedded between the crystals. The result- 
ing sugar is much lighter coloured than muscovado, but the grain is very 
soft, and the operation is most wasteful. In Bengal a wet rag* is sometimes 
substituted for the clay batter. 

(c) Spirit-washing. — “ The very slight solubility of sugar in alcohol, 
coupled with the ready solubility in that medium of many of its impurities, 
suggested the practice called ‘spirit-washing.* This consists in substi- 
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* By the Natives aquatic weeds, are employed, Conf. with p. 3/. A wet cloth is, 
however, referred to in the passage, pp. 311-312. 
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tuting cold alcohol or alcohol and water for simple water. The results are 
not perfect, however, and the costliness of the method soon caused its 
abandonment in this connection. 

(d) Va-'uum-chest. —“The vacuum-chest consists of an iron box with a 
tray of wire-gauze above, and connected with air-pump suction below. 
The sugar is spread on the tray, and the downward suction produced by 
working the air-pump creates a tendency m the fluid portion of the mass 
to separate itself. Effectual separation, however, can only be attained 
when the gram or crystal of the sugar dealt with is large, hard, and well- 
formed ; with small or soft gram, the process is utterly inapplicable. This 
fault has restricted its use. 

(e) Centrifu^rals — The preceding modes have been generally super- 
seded by centrifugal machines or hydro-extractors. There are many varie- 
ties, but all consist essentially of a cylindrical basket revolving on a vertical 
shaft, its sides being of wire-gauze or perforated metal, for holding the 
sugar. The basket is surrounded by a casing at a distance of about 4 
inches, the annular space thus left being for the reception of the molasses, 
which is expelled by centrifugal force through the sides of the basket, when 
the latter revolves at high speed. A spout conducts the molasses to a 
receiver.” 

From the above brief abstract of the various stages of sugar manu- 
facture, as pursued at European Factories and Refineries, the reader may 
be able to follow the account of the crude methods practised in India. 
The possibilities of improvement will be indicated through the comparison 
thus rendered possible between the two systems 

The following selection of passages, regarding the manufacture of 
sugar in the various provinces of India, may therefore be here given : — 
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I. BENGAL. 

The utmost that space can be afforded for in this place is to give two 
or three accounts illustrative of the manufacture of cane and palm sugar. 
It may, perhaps, be allowable to repeat that the modern reports consulted 
by the writer seem to greatly under-estimate the importance of the date- 
palm in the supply of Bengal sugar. It is customary, for example, to read 
of many advantages enioyed by Madras owing to the very large amount 
of sugar which that presidency derives from palms Such remarks imply 
that Bengal is placed at a disadvantage, because of its not havng so 
much palm-sugar. Then, again, the palm-sugar of Madras is often spoken 
of as date-sugar. With the exception of Mysore, the major portion of the 
Madras palm- sugar is apparently, however, derived from the cocoanut 
and palmyra, not the date-palm. It seems worthy, therefore, of special 
consideration in future to ascerain whether Madras palm-sugar is in realit} 
superior to that of Bengal, and whether that superiority is due to the 
particular palm used or to the system of manufacture. It is highly likely 
that Bengal has very nearly as much palm-sugar as Madras. "The trade 
of Jessor and other districts of Eastern Bengal is mainly in palm-sugar, 
and the bulk of the manufactured article derived from these palms pours 
into Calcutta, so that it seems probable a much larger proportion of 
Calcutta sugar is derived from palms than is presently supposed. 

BogrA. — ‘^T he three police divisions of this district which formerly formed part of 
the district of Dmajpur were, dunng the greater part of the first half of this present 
century, the most important sugar-cane-producing tracts in this part of Bengal. In 
1810, Dr. Buchanan-Hamilton, ra his account of Dmajpur, speaking of Baddal- 
gachi, says: — ^'The sugar made in this part of the country is called bddal, and is 
reckoned the best in the district. The observations of this accurate observer on the 
preparation of the inspissated juice or and the subsequent process of refining are 
condensed below. These operations have since changed onl y in some minor particu lars. 
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“ Tne boilers are ot t\%o sizes, one adapted for making', at each operation, about 540 
Calcutta sers, or i,io5tb, the othe^* boils 464 or 950ft The latter, which is 
most in use, weighs 490ft and will contain about 2,672ft of water, or about 42^ cubic 
feet, reckoning 1,000 ounces to the cubic foot It is in shape a segment of a sphere 
9 feet in diameter at the mouth It is sunk into a cylindrical cavity in the ground, 
which serves as a fire-place, so that its edge is just above the floor of the boilmg- 
house Some manufacturers hav e only one boiler, others as many as four ; but each 
boi’er has a separate hut, in one end of which is some spare fuel, and in the other some 
bamboo stages*, winch sup^ ort cloth strainers This hut is about 36 feet long and 15 
broad; has mud walls nine teet high and is raised about iS inches above the ground. 
For each boiler aie required two other houses One, in which the extract of sugar- 
cane IS separated from the molasses by being strained, is about 30 feet long by 15 
wide The other hut, which is about 45 feet long by 12 wide, is that m which, after 
the extract has been strained, boiled, and clarified, the treacle is separated from the 
sugar by an operation analogous to claying Each sugar manufacturer has also a 
ware-house, the size of which is in proportion to the number of his boilers. The 1 
walls of these three last huts are of clay; and under the tnatch, in order to diminish 
the risk from fire, they have a roof terraced with the same matenal. The floor of the 
ware-house is raised three feet above the soil and the whole premises is surrounded by 
a high wall of mud The most simple process by which the sugar is procured 
from the pot extract, as performed at Badalgachhi, and by which the sugar called 
dadai in the neighbouring markets is produced as follows : — Take 960 maunds of pot 
extract, divide it into four parts, put each into a bag of coarse sack cloth (chatt)^ hang 
these over an equal number of wide-mouthed earthen vessels and sprinkle a little 
water on them there will dram from the bags 240ft of substance called m ith by the 
natives, and which is analogous to the molasses that flow from the hogsheads in a 
Jamaica curing-house. The remainder in the bags is called sar^ and is a kind of coarse 
muscovado sugar, but it is far from being so well drained and freed from molasses as 
that which comes from the West Indies. Put the 720ft of this substance into the 
boiler with 270ft of water, and boil them briskly for 144 minutes. Then add iSoft of 
water and boil 48 minutes more. In the meantime strain 90ft of water through an 
earthen pot with some holes in its bottom lined with straw, and filled with ashes of 
the plantain tree (Musa). Four sers of this clear alkaline solution are added to the 
boiling sugar and occasion a thick scum which is removed. After twenty-four minutes 
4^tb ol alkaline solution and three eighths of a pound of raw-milk are added, and the 
boiling and scumming are continued twenty-four minutes. This must be repeated 
from five to seven times until no more scum appears. Then add 240ft of water, take 
out jthe liquor and put it into a number of strainers. These bags are of coarse 
cotton cloth, in the form of inverted quadi angular pyramids, each of which is 
suspended from a frame of wood about two feet square. ^ The operation of straining 
occupies about ninety-six minutes. The strained liquor is divided into three parts 
One of these is put into the boiler with from three-eighths to one-and-a-half pounds 
of alkaline solution, ^^ft of milk and 30^ ft of water. After having boiled for between 
forty-eight and seventy-two minutes, three-fourths of a pound of milk is added, and 
the liquor is poured in equal portions into four refining pots These are wide at the 
mouth and pointed at the bottom, but are not conical, the sides being curved. The 
bottom IS perforated, and the stem of the plantain leaf forms a plug for closing the 
aperture When they have cooled a little the refining pots are removed to the 
curing-house and placed on the ground for twenty-four hours. Next day they 
are placed on a frame, which supports them at some distance from the ground, 
A wide-mouthed vessel is placed under each to receive the viscid liquor that drains 
off, which seems to be the same as the treacle of the European sugar-houses and 
by the natives is called kotra, ckitivdi and tab. In order to render the separation 
more complete, moistleaves of Valisneria spiralis* {pata) are placed over the mouth 
of the pot to the thickness of two inches. After remaining ten or twelve days these 
are removed, and a crust of sugar about half an inch in thickness is foundf on the 
surface of the boiled liquor. The crust is broken and removed and fresh leaves are 
repeatedly added until the whole sugar has formed which requires from seventy-five 
to ninety days. The sugar procured is usually 26785 ; and the treacle 450ft, so that in 
scumming and straining the boiled liquor, very little is lost, or at least the loss is 
compensated by the v/ater in the molasses and treacle ; ft*r the 240ft of molasses, strained 
from the extract before it was boiled, must be also considered a part of the produce. 
When the cake extract is used it does not require to be strained before it is put into 
the boiler ; but jaoft’of it are broken'to pieces and put at once into the boiler with 120ft 
of water, and are then treated exactly in the same manner as the sar or strained pot 
extract. The produce is reckoned to be usually 144ft oi sugar, 450ft of treacle and 
nearly 9i|ft of scummings and strainings. It is not usual to carry the manufecture 
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any further. The sugar and molasses are then exported by the Jamuni to different 
I markets in Southern and Eastern Bengal. 

I " In 1863 Major Shfrwellj tne Revenue Surveyor* reported that the subsequent 
I progress of this manufacture had been, from many causes, one of decline. It was sup- 
• posed that the land had become less favourable for the growth of the sugar-cane, since 
I the waters of the old Tfsta river left this part of the country. However that may be, 

j the deterioration of the cane was unquestionable. M r. Payter, the farmer of the 

f princioal Government estates in Bogra,*’ gave a detailed account of the introduction 
j and decline of the Bourbon cane in that district. The reader will find Mr, Payter’s 
j remarks in the section above on the VARIETIES AND RaCES OP SuGAR-CANE 

I {Otaheite) ; Con/, •with pp. 4$, 48, J40. 
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Dacca, — Gur^makmg. — ^The Behea sugar-cane mill, which has produced almost 
a revolution in the sugar-growing districts of Behar and West Bengal, is unknown in 
Dacca. The art of ^^wr-making is also little known or practised, so that, though the 
extent of land capable of growing sugar-cane in this district is probably greater than in 
any part of Behar and Lower Bengal, with the exception of the neighbouring district 
of Mymensingh, yet the supply of sugar-cane for local consumption comes from such 
distant places as Ghazipur and Benares. The woo fen mill, known as the is 

still in use here. It is worked by a pair of bullocks or six men, four working- at a 
time. The cane is passed and repass^ three times through the mill, and even**then a 
large percentage of the juice is left m the begass. 

** The juice is boiled m foai large earthen pans arranged over a f rnace in two 
rows, and ^ it gets thicker and thicker is gradually collected m one pan, fresh juice 
being put in the first pan from time to time. * 

“Two different preparations are made, corresponding to the rab and gur of Upper 
India. These are kept m eartuen pots, each capable of containing from half to three- 
four hsmaund. Theyi.-ld per bigha vanes between 7 and 20 maunds” (A, C. Sen 
Repi. on Dacca Dtsi., 36^. * 
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Faridpur.— The following account of the manufacture of crude 
sugar and of refining, as pursued in the district of Fandpur, gives the 
main particulars of the Bengal system. It will, however, be found to be 
g’-eatly amplified by the more detailed description given below regarding 
the lessor sugar manufactures. It should be recollected that in both 
, Fandpur and J^sor date-palm sugar is more important than cane, and 
( much of the information here furnished regarding these districts refer 
I therefore mainly to palm-sugar : — 

i ^ “ The most important manufacture of Faridpur, and indeed the staple article of 
J district trade, is sugar, prepared bothfiom the juice of the date tree, and Irom the 
cane. The following descnption of the mode or extracting the date-juice, and the 
outturn of the produce, is taken from Oolone! GastrelTs Revenue Survey 
Report, pp. S, 9:— The trees should not be tapped to extract the sap until they are 
six or seven years old. But the Natives seldom permit them to attain that age, com- 
mencing the tapping ordinanly after the fourth, and sometimes as early as the* third 
year.^ The evil consequence of this improvidence are small returns of sap, weak 
and sickly growth of trees, and finally their deterioration and destruction many years 
before they would otherwise have been exhausted. On the other hand, the advan- 
tages obtained by early tapping are quicker returns for the money laid out during- 
the first years of the tree’s growth; but these by no means compensate for the loss in 
after years. Tapping generally commences early in October, when the rainy season 
is passed, and continues until the middle of March following. Some persons continue 
to extract the juice still later, but the heat of the weather after that period o-enerally 
causes it to ferment so rapidly that little or no gur (coarse crude sugar) can be ob- 
i tained from it. The trees, moreover, require rest to recover themselves, after beino* 
deprived of so much sap for so long a period. Shortly before the regular process ol 
tapping begins, the men employed m this work strip off the lower leaves of the tree 
and make a horizontal incision close under the crown leaves, which are left untouched 
through the outer bark or skin, and well into the under-wood, about five or six inches 
in breadth by two or three inches in depth. Below this 
pared away to the length of ten or twelve inches, preser 
outwards and down-wards from the inside of the top cut, a 
the tree, down the centre of which, and from both sides 
scooped out of about a quarter of an inch it 
to conduct the sap to a small bamboo tube 
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their point of junction, and below which an earthern pot is suspended to catch the 
juice. The sap runs ali night, and is collected early in the mo’-ning in other pots by 
the same man who made the incision the previous night, aided by one or two boys 
It IS then carried awav to the boiling-house, which is generally close at hand, and is 
at once boiled down. "On the freshness of the juice, and its freedom frorn fermentation 
deoends the return of gur ; it is therefore essential to collect it early in the cool^ of 
the morning, and to convey it to the boilmg-house as soon as possible. In the evening 
the tapper revisits the trees, scrapes the surface of the cut, cleans out the gr o\es, 
and hangs up the pots that he lelt m the morning. He repeats this process tor three 
days in succession, after which it is usual to give the trees a rest for three days 
before tapping again. In favourable weather this rule is followed throughout the 
season. But it is also usual to give the trees rest when fogs * are heavy, or rainy 
weather sets in ; both states of the weather operating injuriously on the now of sap, 
and rendering the tree liable to rot and die, if tapping be persisted in, Asa rule, 
only one cut is annually made in the tree, but occasionally a second incision on the 
opposite side may be resorted to, although this is very rarely done. I hese cuts are 
made annually, and alteinately on opposite sides of the tree, the age of which may be 
easily determined from the number of notches One man, with the assistance ot one 
or two boys or women, can efficiently look after and collect the sap of sixty trees. His 
wages would be, on an average, from 6 ^. to 75. per month during the tapping 
season. He and his assistants receive their food daily j and at the close of his labours 
he is presented with a pan of waistcloths {dkuti) and one pair of shoes. The life is a 
hard one, and not free from danger. Serious accidents sometimes happen to these 
men from the breaking of the rope which they loop round their bodies and the tree to 
aid them, first in climbing the ‘•rees, and afterwards to support them. If the rope 
breaks or the knot slips, nothing can possibly save the man from falling head long 
backwards to the ground. Date-trees are usually rented by the score. Rates differ, 
but the general one appears to be three-half pence per tree, or 2 s. 6d the score. 
Young trees are said to yield about eight to ten pounds of juice per diem for the first 
few years, sixteen pounds when in full bearing, and again only eight to ten pounds 
when old or perhaps an average of about ten pounds througtiout. The besc and 
most productive, and at the same time the largest quantity of sap,t is collected dunng 
the cold season in the months of December, January, and February, The colder 
and drier the season is, the more favourable is it for the sap-grower. If the sap be of 
first rate quality and quite fresh, six pounds will boil down to about one pound of the 
coarsest kind of ungranulated brown sugar. But of sap of ordma^ quality, from eight 
to ten pounds would probably be requisite to obtain that quantity of gur , seven pounds 
may therefore be taken as the average quanbty of juice required to yield one pound of 
gur. The apparatus for boiling the juice into gwr consists of a number of earthen pots, 
arranged m a circle over a fire m a cavity dug in the ground, and covered over with 
a clay roof or ceiling, having as many holes as there are pots to be inserted. The 
annual expenses for maintaining a hundred trees, such as rent of trees and land, 
wages, food and clothing of two men, pots, pans, and fuel, contingencies, etc., 
amount to about £8-i6s, I have several rather inconsistent reports as to the profits 
and other details of the manufacture. The native sugar-boilers of the district inform- 
ed Colonel Gastreli thata hundred trees would produce eighty-seven hundredweights 
of gur, with about £ii -12s., thus leaving a clear sain to the producer of £2~i6s. per 
annum. Other data, given by Mr. S. H. Robinson in his pnze essay on the 
cultivation of the date-trees, return the produce of a hundred trees at sixty -six hun- 
dredw'eights of gur, worth This calculation only leaves a profit of 2 ^. gd, 

per annum on a hundred trees. 1 believe it to be below the truth especially at 
present prices.” 

Cane-'iugar. — The second kind of gur, or crude sugar, is called kusuri or 
dkheur, a.nd IS obtained by boiling the juice of the sugar-cane. The process of 
extracting the juice is thus described in Colonel GastrelFs Report ; — ^ The mill m 
common use ordinarily consists of two endless, coarse- threaded wooden screws, of about 
eight to ten inches in diameter, set vertically in two honzontal cross pieces, and firml^y 
fixed to two uprights which are let well into the ground. These screws have their 
threads cut right and left, and play into each other. They are made of any hard, 
close-grained wood, tamarind being preferred. To the upper end of one of the screws. 
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^ It will be seen that many writers say that the formation of sugar in cane is re- 
tarded by humidity still more so by flooding, beyond a certainextent. 

t This remark is, it will be seen, opposed to the theory that greater solar activity 
favours the formation of sugar. See the remarks atpp. iS-20. 
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which projects above the horizontal bar, a long pole is attached, to which the bullocks 
that turn the mill are yoked. 1 he cane is generally passed twice through the mill 
before being cast aside to dry for fuel, i he expressed juice is received in a basin 
formed for the purpose below the screws Women or boys are usually employed to 
feed the mill with canes and drive the bullocks.-’ The juice which collects m the 
basin IS then boiled down into gur, the process of boiling being the same as for the 
sap of the date-tree. 

‘^Sugar-refining — The process of refining sugar is the same, whether it is ob- 
tained from the juice of the date or of the cane. The following description of the 
mode of manufacture is condensed from Dr. Basu’s Report. — Two modes of manu- 
facturing sugar from ^ur are reported on. By the first method, the boiled juice, in the 
form of guY:, is placed in stout gunny or sackcloth bags. The molasses or refuse is 
squeezed out partly by twisting and tightening the mouths of the bags, and partly by 
la} ing weights upon them tor additional pressure. The article thus produced is of a 
brownish colour. By far the largest quantity of sugar manufactured in the district, 
however, is prepared in a different way. The process, rather a cumbrous one, is as 
follows* — Thej^iirisat first boiled with a certain proportion of water in a large 
iron vessel, a quantity of diluted milk being added from time to time to separate the 
impunties, which are skimmed off as soon as they form on the surface When no 
more skim appears, the thickened liquor is poured into a number of circular earthen 
pots or strainers, made wide at the top and pointed below, with a hole in the centre, 
called bharms^ and left for two or three days in tne open air to cool. It is then re- 
moved to the refining house, where the final separation of the solid crj stalline portion 
from the treacle is effected. The straining pots are generally arranged in rows on 
a bamboo frame at a certain height from the ground, and earthen pitchers are placed 
under each to receive the molasses as it slowly drains from the refining pot above. 
To complete the arrangement, as well as to quicken the operation, fresh moist leaves 
of a water weed called pdta sdold are now placed on the top of the refining pot, and 
as soon as a layer of sugar from one to two inches thick is formed at the top, it is 
removed by scraping with the knife, fresh weed being laid on the remainder, and the 
same tedious process is repeated several times until the entire quantity of sugar is 
made The native confectioner makes extensive use of this sugar for the purposes of 
his art ; but before it is fit for use, it has to be clarified again by further boiling with 
the addition of a solution of milk as in the last process. When this is allowed to 
cool, it forms a hard crust, which requires to be broken and pounded before it can be 
employed. The molasses which drams off from the sugar in the process is employed 
for preparing hookah tobacco, infenor sorts of sweetmeats, etc., and the rest is sold 
for making country rum Dr. Basu estimates the total quantity of gur, or raw 
sugar prepared in Faridpur District from the juice of the cane and date-tree, to 
be between two hundred thousand and three hundred thousand hundredweights, or 
from three to four lakhs of maunds per annum” {Stalisticai Account of Bengal, 
V., 334)- 


Jessop. 

399 


Date-Palm 
Sugar. 
Conf with 
pp, isB, 226, 
2^1, 266, 301, 
352, 36 r, 370, 


400 


1 


3 ESSOR.—Under the article Phoenix sylvestris (Vol. VI., pp. 209 - 215 ) 
will be found the first half of Mr. Westland’s detailed account of the 
sugar manufactures and sugar trade of Jessor. The writer feels that 
perhaps no better course could be found of conveying an idea of the sugar 
interests of a huge portion of Eastern Bengal than of completing Mr. 
Westland’s account, even although to do so it has been found necessary 
to republish one or two paragraphs that have already been given under 
Phcenix. In passing the reader may be reminded that the chief facts 
dealt with in the quotation below refer more especially to the sugar of 
Phoenix sylvestris —the date-palm, but when once the saccharine fluid has 
been reduced by boiling to the crude syrup known in Bengal as gdr, the 
methods pursued are identical and little or no distinction is made whether 
t]ie sugar bought and sold in the country has been derived from palm, or 
cane juice. The review of the sugar trade furnished by the concluding 
paragraphs may in fact be accepted, as conveying a vivid conception of 
the internal traffic of a large portion of Bengal, which centres in Calcutta, 
in this very important article of food. ® 

“ Manufacture of Dhulud sugar— “W q have traced the gur into the hands 
of the refiners, and we shall now see what the process of manufacture is. But there 
are several methods of refining, and two or three sorts of sugar produced. We 
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will take them in order, and describe first the method of manufacturing of 
sugar — that soft, moist, non-granular, powdery-sugar used chiefly by natives, and 
especially in the manufacture of native sweetmeat. 

‘'The pots of gur received by the refiner are broken up, and the gur tumbled out 
into baskets which hold about a maund each and are about fifteen inches deep. The 
surface is beaten down so as to be pretty level, and the baskets are placed over open 
pans. Left thus for eight days, the molasses passes through the basket, dropping 
into the open pan beneath and leaving the more solid part of the gur — namely, the 
sugar in the basket. Gur is, in fact, a mixture of sugar and molasses, and the object 
of the refining is to dram off the molasses, which gives the dark colour to the gur, 

“ This eight days’ standing allows a great deal of the molasses to drop out, but 
not all of it , and carry the process further, a certain river weed called sdold* which 
grows freely in the Kabadak,^ is placed m the baskets so as to rest on the top of the 
sugar The effect of this weed is to keep up a continual moisture ; and this moisture, 
descending through the sugar, carries the molasses with it, leaving the sugar com- 
paratively white and free from molasses After eight days’ exposure with sdold 
leaves, about four inches on the surface of the mass will be found punfied ; and these 
four inches are cut off, and sdold applied on the newly exposed surface. This and 
one other application will be sufficient to purify the whole mass. 

" The sugar thus collected is moist, and it is, therefore, put out to dry in the sun, 
being first chopped up so as to prevent its caking. When dry, it is a fair, lumpy raw 
sugar, and weighs about thirty ^ per cent, of the onginal mass, the rest of the gur 
having passed off in molasses. Dishonest refiners can get more weight out of it by 
diminishing the exposure under sdola weed, so as to leave it only five or six da^ s 
instead of eight. The molasses is less perfectly driven out, and the sugar, therefore, 
weighs more. Of course, it has also a deeper colour, but that is in a measure remedied 
by pounding under a dhenkt. There are also other dishonest means of increasing the 
weight , for example, the floors of the refineries are sometimes a foot or more beneath 
the level of the ground outside, the difference representing the amount of dust which 
has been carefully swept up with the sugar when it is collected after drying. It is 
also very easy so to break the pots that fragments of them remain among the sugar. 

" The Droppings.— ‘ first droppings ’ gathered m the open pans in the 
manner already described are rich in sugar, and are used, especially in the North-West, 
for mixing up with food. It entirely depends, therefore, upon the pnee, offered for 
them for this purpose, whether they are sold at once or reserved for a second process 
of sugar manufacture. In this second process the first droppings are first, boiled, 
and then placed under ground in large earthenware pots to cool. Unless thus boiled 
they would ferment ; but after being boiled m this fashion, they, on cooling, form 
into a mass somewhat like gur, but not so nch. After this the previous process 
is again gone through, and about ten per cent, more weight in sugar is obtained. 
The sugar is, however, coarser and darker in colour than the first. 

“ If the refiner is not very honest, and if he is sure of finding immediate sale, he 
will use a much more speedy process. Taking the cooled gwr, he squeezes out the 
molasses by compressing the mass in a sack, and then, drving and breaiting up the 
remainder, he it sells as sugar. It does not look very different from that prepared in 
the more elaborate way, but it will soon ferment, and hence the necessity of finding 
an immediate purchaser. ® 

“ 1 he remainder, after all this sugar has been squeezed out, is molasses— gur 
as it IS called. It forms a separate article of commerce, being exported to various 
places, as will be subsequently mentioned. 

Manufacture of Paka Sugar.— .‘The sugar pioduced by the method above 
desenbed is called dkuluO-^ soft yellowish sugar It can never be clean, because it 
is clear from the process used, that whatever impurity there may originally be in the 
gur, or whatevet impurity may creep into the sugar during its somewhat rough pro- 
cess of manufacture, must always appear in the finished article. Another objection 
to it is, that it tends slightly to liquifaction, and cannot, therefore, be kept for any 
considerable time Thppakd sugar, whose manufacture I am now about to describe, 
is a much cleaner and more permanent artu le. It has also a granular structui e 
which the dhulud has not. The manufacture of it is more expensive than the other^ 
and the price of it, when finished, is about Rio, whereas dhulud costs only about R6 
per maund. 

“ In this process, the is first cast upon flat platforms, and as much of the 
molasses as then flows off is collected.as first droppings. The rest is collected, put 
into sacks and squeezed, and a great deal of th e molasses is thus separated out. The 

* This may be Hydrilla verticillata, the plant most extensively used in Bengal 
for this purpose. Conf. with footnot- p. 31 also Vol. IV., p. 311 of this work. 
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sugar, which remains behind, is then boiled with water in large open pans, and as it 
boils, all scum is taken off. It is then strained and boiled a second time, and left ta 
cool in flat basins When cooled, it is already sugar of a rough sort, and sdold leaves 
are put over it, and it IS left to drop. The result is good white sugar; and should’ 
any remain at the bottom of the vessel still unrefined, it is again treated with sdola. 
The frst droppings, and the droppings under the sdold leaves, are collected, squeezed 
again in the sacks, and from the sugar left behind, a second small quantity of refined 
sugar IS prepared in exactly the tame way, by twice boiling. The dioppmgs from 
the sacks are chitd gur, and are not used for further sugar manufacture. About 
thirty per cent, of the original weight of the is turned out in* the form of pakd 


sugar. 

Kesabpur Method of Manufacfuro ^ — There is another method of 
manufacture peculiar to Kesabpur, and slightly ditf er'ng from- that just described. The 
gur IS first boiled in large open pots, and into each potful is put a handful of bichh ; 
it is then left to cool, and in doing so it coagulates, and is afterwards treated with 
sdold leaf, and thus refined. The last droppings under the sdold leaf are burnt ; and 
this forms the Uchh used in the manufacture, the effect of which is apparently to 
make one boiling do instead of two. The droppings from this first process aie 
collected, boiled with bichh and cooled as before; then squeezed in sacks, mixed 
with water, boiled to drive off the water, and after cooling, purified with sdold leaf. 
The droppings now are exhausted molasses, or chitd gur. The pi oduce in sugar is 
twenty-five or thirty per cent, of the weight of the onginal gur. 

English Piocess of Manufacture . — There remains to be described the- 
English process of refinement used in the factories at Kotchandpur and Chaugacliha. 
In this the raw material is mixed with a certain amount of water and boiled in open^ 
cisterns, the boiling being accomplished, not by fire, but by the introduction of steam. 
The lighter filth now floats to the surface and is skimmed off, while the boiling solution 
is made to flow away through blanket-strainers into another cistern After this, it is 
boiled to drive off the water Now, if the mass were raised to boiling temperature^' 
the result would be sugar, granular indeed in construction, but not diffenng in thi 
respect from native pakd sugar. But if the water be diiven off without raising the 
mass to boiling point then we get the crisp and sparkling appeal ance which loaf- 
sugar always has. Whether there is any difference in the substances, I do not know ; 
but so long as people prefer what looks pleasant and nice, sugar of this sparkling 
appearance will command a higher price m the market. 

** The object is attained by boiling in a vacuum-pan, that is to say, a^ large closed 
cistern, from which a powerful pump exhausts the vapour as it rises The lower the 
atmospheric pressure on the surface of the liquid, the lower the temperature at which 
the ebullition takes place The pump is therefore regulated so as to diminish the* 
pressure on the surface to such a point that the masswill boil at about 160*^' Fahrenheit; 
and the apparatus being kejt regulated to the point, all the water is driven off by 
boiling by means of introduced steam, without the temperature becoming higher 
than 160®. It is out of place here to describe the mechanical devices for filling and 
keeping filled, and emptying, and watching and testing the liquid within the closed'’ 
cistern, or for regulating the supply of heat and the action of the pump which is 
driven by steam It is sufficient to pass at once to the end of the vacuum -pan stage,, 
which lasts eight hours, and to say that the mats in the pan is now run off into sugar- 
loaf moulds. It is already in a viscid state, and it is now left to cool in the moulds, 
-which are placed upside down, having a hole in their vortex, placed above a pot.. 
The molasses by its own weight drops out by this hole, and is caught in the earthen- 
ware pot beneath. 


" The last of the molasses is wasted out in this way. The uppermost inch of the 
sugar in the mould is scraped off, moistened, and put back. The moisture sinks^ 
through the mass, and with it the molasses. This is done some three times, and 
then, the sugar having now been twelve days in the moulds, the purification is consi- 
dered to be finished, and the loaves may be turned out of the moulds If the raw 
material used was the gur as it comes from the cultivator, the result is a yellowish, 
sparkling, loaf-sugar ; but if native-refined sugar is the raw material used, 

then the loaf is of bnlliantly white sugar. The process used at Cossipur, near 
Calcutta, IS simdar to that last described. The principal difference consists in this, 
that the sugar is at one stage additionally punfied by being passed through animal 
charcoal, and that the molasses, instead of being allowed to drop out by its own 
gravity from the moulds, is whirled out by the application of centrifugal force. 

The Sugar Market — ''Although sugar is manufactured to some extent all 
over the district, the principal sugar country is the western part, which may be consi- 
dered as included between these places — Kotchandpm^-, Chaugachha, Jhmgergachha* 
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rnmohini, Kesabpur, Jessor and Khajura ; and these are the principal marts for its pro- 
duction and export. Thei e are two chief places to which export is made—Calcutta 
and Nalchiti. Nalchiti is a place of great commercial importance in Bakaiganj, a 
sort of central station tor the commerce of the eastern districts. The demand there 
is for dhulud sugar, as it is for local consumption j and except from Kotchandpur 
itself, almost all the dhulud sugar produced in the district finds its way to Nalchiti 
or Jhalkatf, which is near it. Kotchandpur also sends a great deal of sugar 

there, but most of its produce goes to supply the local demand in Calcutta, as it is 
favourably situated for land carnage to Calcutta. Calcutta has, m fact, two demands, 
namely, a demand for dhulud sugar for consumption in Calcutta and other places 
whither it sends the sugar, and a demand for sugar for export to Europe and 
other places. This last demand is met by Kesabpur, and by most of the other places 
in the southern halt of the district. 1 he former demand is, as stated, already met 
by Kotchandpur. 

1 he distribution of manufacture and export may therefore^ be shortly stated 
thus : — In the northern half of the sugar tract, dhulud sugar is manufactured for 
native consumption, and sent either to Calcutta or to the eastern districts. In the 
southern half there are two manufactures : dhulud is manufactured by the peasantry,, 
and is brought up and exported to Nalchiti and the eastern districts; and paka 
sugar is manufactured by professional refiners and exported to Calcutta. 

State and Prospects of the Trade.-^^^’^^^ demand for dhulud sugar 
increases every day, especially the demand from the eastern districts, while the paka 
sugar IS decreasing. The increase of the former resul s from the increasing pros- 
perity of the people, and the decrease of the latter is due to causes connected with 
the European market, for which most of the pakd sugar sent down to Calcutta is 
intended. In the European trade there are, of course, several competitors with 
Calcutta. Mauritius especially is a close rival of Calcutta; and as the Mauritius 
cultivation is now extending and prospering, and as it has greater facilities for enter- 
ing the European market than Calcutta, it necessarily results that exports from 
Calcutta are diminishing. 

** The sugar trade is therefore less progressive in the southern half of the Jessoi 
sugar tract, whence the export is chiefly to Calcutta, than in the northern half. 
Both at Trimohini and at Kesabpur there have been a large number of refineries 
closed. As for Kesabpur, the number of refineries has decreased in five years from 
about 120 to 40 or 50. Trimohini has for a long time been overshadowed* by Kesab- 
pur, being hardly more than an out-station of Kesabpur : it had some ten or twelve 
refineries about five years ago, and now it has not one. It must be remembered, 
however, that Kesabpur and Trimohini used to be not only refining, but also pur- 
chasing stations. I have stated that about these places a large number of husband- 
men manufacture the sugar they produce ; and as the sugar they make is all sold to 
merchants who have agencies at these places, it follows that a very large amount of 
sugar trade goes on apart from the refinenes. 

** While Kesabpur and the region near it have suffered especially from this cause, 
there is another cause for the decrease of the sugar trade, which has influenced equal- 
ly every one of the sugar marts, the northern as well as the southern, A short time 
after European enterprise gave the first sbmulus to the cultivation of the date, the 
native merchants began to step in and take away from the European manufacturers 
the fruits of their labour. The demand for native refined sugar was greater than 
for the first rate sugar manufactured by European means ; and the consequence was, 
that the native merchants appropriated the trade to the exclusion of the English. 
But they came in too great a rush, and competed too keenly with each other for the 
produce. Since a date tree takes seven years to grow so as to produce^ 
demand cannot in this case produce supply till after the lapse of some time. The 
price of raw matenal rose,^ the merchants’ profits became more limited, and the 
consequence was that a slight depression in the trade had the result of driving away 
many traders from it. The husbandmen, meantime, pro-fited ^ largely by these hig^n 
prices, and there has beqn of recent years a great extensio^n of cultivation. This 
will tend to reduce the price of gur, and to give the traders a large share of the pro- 
fit; and if, as is most likely, the increase of demand from the eastern distncts keeps 
pace with the increase of production, the sugar trade will soon recover from its 
present depression and extend even more widely than it did before. 

The Cultivators* — “ It should be noticed that the depression has been of 
such a nature that while it affects the merchants and refiners engaged in sugar traffic, 
it hardly, if at all, affects the cultivators. They have all along got high prices for 
their gur, and have prospered so much that, as already mentioned, new groves are 
starting up in all directions. Similarly, near Kesabpur and Trimohini, tiie many 
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cultivators who manufacture their own dhulud sugar have never felt the influence of 
the evil season that has caused so many merchants to withdraw from the trade. The 
demand from Nalchiti for the dhulud sugar has never fallen off, as has that for pakd 
sugar from Calcutta ; and thus the cultivators* manufacture has never diminished, as 
the merchants’ has. It is thus that the apparent paradox is explained that while the 
sugar trade, so far as regards the cultivators, is in a most flourishing state, it is, as 
regards the merchants, in a somewhat depressed condition,” 
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Description of a Sugar Mart. — “ What I call depression is, of course, 
only comparatively so j for there can be few busier scenes than such places at Kot- 
chandpur or Kesabpur display during the sugar season. ^ For four or five months the 
produce is every day seen pounng in from every direction. At Kotchandpur alone 
hvo or three thousand maunds is the daily supp'ly of gur, and at Kesabpur probably 
about one thousand. Carts laden with jars, cultivators bringing their own gur, fill the 
streets ; the shops of the bepdris are crowded with sellers, and the business of weighing 
and receiving goes on wiihout intermission. Larger transactions are going on at the 
doors of the refinenes, where carts, full laden, stand to deliver their cargoes to the 
refiner. At Kotchandpur this occurs every day, more or less, though on the regular 
market days there is more business done than on others. At Kesabpur also there is 
a daily market, but at the other places the supplies are mostly timed so as to reach 
on the market day, 

** Let us enter a refinery— -a large open square, shut in with a fence, and having 
sheds on one or two sides of it, where part of the work, and specially the stonng, is 
done. If it is a refinery oipakd sugar, we find several furnaces within the yard and 
men busy at each, keet/ing up the me, or skimming the pots, or preparing them. If 
it is dhulud sugar, we see many rows of baskets, with the sugar covered with sdold 
leaf, standing to drop 5 rows of earthen pots, with gur or sugar, or molasses, according 
to the stage of manufacture, are seen on all sides ; and in the same open yards all the 
different processes are at the same time going on. 

The manufactunng season extends from the middle of December to the middle of 
May, In December^ the merchants and the refiners all congregate at the sugar towns, 
and in May they finish their work and go home. Compared with their state during 
these five months, the appearance of such places as Kotchandpur and Kesabpur, 
during the rest of the year, is almost that of a deserted town. The refinenes ai e shut 
up 5 no gur is coming in 5 nothing is going on. Many of the manufacturers belong to 
Santipur in Nadiya, and while they have their chief refineries in Kotchandpur or some 
other place, have also smaller ones in Santipur. Whether the Santipur factories 
derive any part of their raw produce from that part of the country, I do not know; but 
no inconsiderable quantity of gur is taken across from Kotchandpur, Jhingergachha, 
and Jadabpur to Santipur for manufacture theie. The merchants of Kesabpur and 
Trimohini have their connection rather with Calcutta than with Santipur and places 
in Nadiya. Kotchandpur has, from its prominence, suffered more from the competi- 
tion of the merchants than most other places, and it has got rather a bad name for 
the quality of its sugar. Dunng that competition very many dishonest practices 
were introduced, some of which I have described before. The misfortune of such 
practices m this trade is, that as manufacturers have no distinguishing marks for 
their own sugar as indigo planters have for their indigo, a few dishonest men can 
cause a bad name to adhere to all the produce of the locality, and even honest men 
will find some difficulty m disposing of their wares. So much was this felt, that 
part of the gwr, which otherwise would have been manufactured in Kotchandpur, 
was taken over to Santipur and manufactured there. Nay, in some cases, the same 
persons who manufactured dishonest sugar in Kotchandpur manufactured honest 
sugar in Santipur. 


It remains to give a view, in detail, of the chief sugar marts, so as to note matters 
which, in our general survey, have not found a place, I note first those places which 
are within, what I call, the chief sugar tract. 

Kotchandpuk.— ^*Is, by far the largest of the sugar marts, as both it and the 
adjacent village, Sulaimanpur, are covered with refineries. Of the sugar manufactur- 
ed, most goes to Calcutta, but about a quarter or a third goes to Nalchiti and Jhala- 
kati in Bakarganj. The proportion of the latter is steadily increasing. From 
Kotchandpur to Calcutta there are two routes, by water and by land. The bulk 
appears to go by land to the Knshnaganj and Ramnugar stations of the Eastern 
Bengal Railway, going by it to Calcutta. The same carts that take away the sugar 
frequently collect gur to bring back with them. The amount of sugar manufactured 
m and near Kotchandpur m each year must be near a hundred thousand maunds, 
worth about six lakhs of ru^es. It is, perhaps, about a quarter of the whole sugar 
manufacture of the distnct. The principal merchants are Bangs? Badan, called 
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Sadhu Khan by title, and Guru Das Babu, a greatbrass-ware manufacturer of 
Nadiya. Bangs? Badan, now an old man, is, I believe, one of those men who, start- 
ing from a very small capital, become, by the application of extraordinary business 
qualifications, leading merchants in their country. He has several refineries all over 
the district, and an agency in Calcutta. 

Chaug^chha. — ‘'Is, like Kotchandpur, on the bank of the Kabadah river. The 
pakd sugar is manufactured here as well as the dhulud. The refiners are chiefly 
residents of the place. Of the exports I have not obtained very much information, but 
apparently they are not very different from Kotchandpur. Part of the export goes by 
river, and part across country to Krishnaganj Railway Station. So far as sugar goes, 
the place has been made by the factory erected here by Messrs. Gladstone, 
Wyllie & Co., a factory capable, I believe, of turning out a thousand maunds of 
sugar in one day, but which has not been worked for years. This factory cultivated 
the date very extensively, and Chaugachha is now surrounded by forests of date trees. 
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the date very extensively, and Chaugachha is now surrounded by forests of date trees. Plantation. 
Gdr, I am told, might have been bought at one anna a pot when the factory first came, Tniih 

a quarter of a century since, while now a pot is worth six or seven annas. The propnetor’s 
revenue was then Rn8 from the whole bazar (probably about R5 per bigha), and it is 4^3 
now R4 pof higha, 

Jhingergachha. — " Still further south, is rather a place for the purchase of gur Jhingerea- 
than for the manufacture of sugar There are three or four refineries in the place, but ehha. ' 

the greater part of the produce brought to market is bought up by bepd^iSf who take /OA 

it across to Santipur for manufacture there. This part of the distnct is, in fact, the 
part most accessible to Santipur, being on the imperial road. 

Jadabpur. — " Is a little to the west of Jhingergachha, and, like it, supplies gitr Jadabpur. 
to the Santipur refiners rather than for local manufactures. It is simply a large gdr aqc 

market, whither twice a week,— that is, on Mondays and Fridays — the sellers bring ^ ^ 

their gdr from all the places round about, and the bepdris come to meet them, pur- 
chase the produce, and carry it off to Santipur. 

Kesabpur.—" The business here consists in purchasing home-made dhulud, and Kesabpup. 
in refining pakd sugar, most of the former going to the eastern districts, but partly also 4^6 
to Calcutta, and almost all the latter going to the Calcutta market. The purchasers 
are, for the most oart, agents of Calcutta firms, and give their name to the chief street 
in Kesabpur, Calcutta pati.” The export is either by the nver from Kesabpur 
itself, or by carts to Trimohinl, and thence to Calcutta by river. There is a very large 
pottery manufacture at Kesabpur, the pottery being required for the sugar manufac- 
ture. Kesabpur has one advantage over the other places in the sugar tract, in its prox- 
imity to the Sundarbans, The river Bhadra leads from it straight down towards the 
forest, and by this river large cargoes of firewood are brought up to be used in the 
manufacture of sugar. ^ It is probably to this circumstance that it owes its prominence 
as a sugar manufacturing place, for it is the second largest in the district. 

TRrMOHiNi.—" Is now a sort of out-station of Kesabpur; for most of the merchants Tpiraohini. 
who have agencies here, have agencies also in Kesabpur. It is entirely a place for the 4.07 

purchase of sugar, and not for its manufacture ; the dhulud sugar manufactured by the ^ * 

husbandmen, and at the village factories round about, and also the sugar manufac- 
tured in and near Jhingergachha, are brought up here and exported to Calcutta and 
other pl3»ces *by river* 

Tala. — “ Further south, is another large sugar mart, also closely connected with Tal^ 
Kesabpur. ^ 4^o 

Manirampur. — " Has two or three factories, but which do little more than supply Manipampup. 
local consumption. 409 

Khajura. — '‘Is a place of a very large sugar trade, its name being derived from Khajura. 
that of the date tree {khajur). 1 have not visited it, and cannot give details of its 4^0 

manufacture, but I believe I may say that its export trade goes to Nalchiti and 
Bikarganj. 

Kaliganj, — <fis farther up on the same river, and is only 8 miles from Kot- Kaligaiy. 

chandpur. Most of the sugar which is exported from Kotchandpur to Nalchiti is 4*^ 
brought here to be shipped. Kaliganj is not itself a large manufacturing place, but 
there are several refineries scattered in the villages round about it j for example, in 
binghia, Farashpur, and others. The sugar manufactured is almost all exported to 
Nalchiti and jhalakati. 

' I have now enumerated all the marts which lie within the sugar tract proper, ex- 
^pt one or two in the vicinity of Jessor itselt, such as Rajahat, Rupdia, and Basantia. 

These places and Narikelbarii I have not had an opportunity to examine, but I believe 
i may state that their exports go to Nalchiti and Jhalakati. 

^ * A few of the manufacturing places on the outside of the sugar tract remain to be 
noticed. 1 here is, first, the line of the road between Jhanidah and Maguri, which ' 
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passes through a date- producing region There are not any regular sugar-refining 
towns here, ais the refineries are small ones, scattered and isolated.^ Ichakdda, a town 
upon the road, at a distance of 4 miles from Magura, is the principal place where 
the IS sold. The cultivators bring it therein considerable quantities upon the 
market days —Tuesdays and Fridays,— and sell it to refiners Part of the gw*- here 
produced is also carried farther east to Binodpur, 6 miles east of Magura, where 
there are one or two refinenes established for the manufacture of the gAr, not very 
abundant, which grows about these parts. The export is almost ent rely to Nalchiti. 
Still farther east is Muhammadpur, where a little sugar is refined. The produce here 
is very scanty, but what is manufactured goes to Nalchiti. 

The Naral sub-division lies for the most part on a very low level, and is devoid 
of that high ground which is essential for the cultivation of the date. But at Lohagara 
there is some sugar manufacture, though of an abnornal sort. A few date trees grow 
near Lohagara, but on land so low that they produce no juice, and it is not from its 
vicinity that Lohagara derives its But the sugar tract proper is, as we shall 

afterwards see, deficienPin nee cultivation ; and as Lohagara, a low region, has some 
nee to spare, it sends a little, laden in ships, to Khaj'ura and other places. The 
ships, which go laden with rice, bnng back cargoes of and it is thus that the 
small amount of raw matenal required for the manufacture at LohAgard is supplied. 
The Sugar manufactured in Lohagara is mostly sugar, and its export is princi- 
pally to Calcutta; but some also goes to Bakarganj. 

We have another instance of this reciprocity between the sugar trade and the 
nee trade; for large quantities of nee pour up the Bhoirab nver, conveying the rice from 
the great cultivating regions in the south to Naopara, Basantid, and Khajura, the in- 
lets on eastern side into the sugar tract From these places, but especially from Ba- 
santia and Naopara, the ships carry downgi^r to be manufactured into sugar at Daus 
latpur, Senhati, Khulna, and Fakirhat. Near Fakirhat there is some high land, 
producing date trees, but for the most part it is dependent for its supply of raw mate- 
nal upon the cultivation further north. The places just mentioned, and also Fhultala 
(which is on the border land between the rice country and the sugar country, and can 
supply its down material for manufacture) produce for the most part, sugar. 
This is a natural consequence of their proximity to the Sundarban supply of firewood. 
Their export is chiefly to Calcutta. 

Inieychangi of Sugar and Rice. — “I have already given instances of 
reciprocity of rice import and sugar export ; but the principle extends fuithei than I 
have stated. Throughout the delta there is a general westward movement ol nee. 
Calcutta attracts most of the nee grown in the Jessor Sundarbans, and leaves 
the riceless districts in Jessor to be supplied from Bakarganj All over the sugai tract 
the cultivation of nee is very defiaent, and rice pours in from Nalchiti all over Magma 
and the south of Jhamdah, and the head-quarters sub-division. The ships that come 
laden with nee, therefore, take back with them to Nalchiti cargoes of sugar. So also, 
nee imported by the Kabadak from the south, and through JhingergachhA, Chau- 
gachha, and Kotchandpur, is spread over the western part of the district, and the 
ships engaged in this import can carry away the sugar to the tracts whence they have 
come. From Calcutta itself the principal import is salt, and the salt-ships are em- 
ployed in carrying back sugar to Calcutta. 

** Exporters. — It remains to mention a few facts which should probably have 
found a place elsewhere. First as to the refiners. Professional refiners are for the m ost 
part themselves exporters ; that is to say, those who buy sugar to refine it in large 
refinenes, scarcely ever sell it to other merchants to export. In fact, they frequently 
combine, with their refining trade, the trade of purchasing from the smaller or village 
refiners for export. This latter, however, is also a separate trade ; and, especially at 
Kesabpur and Trimohmi, there are merchants who, themselves doing nothing in the 
way of refining, purchase sugar locally refined, and export it to Calcutta or to Nal- 
chiti. Most of these are agents of Calcutta or Nalchiti firms. In fact, according to the 
native system of trade, it will be found that the same firm, or firms, having in part at 
least the same partners, have establishments at many places, and cairy on business at 
each place through different partners or agents. Bangs! Badan Sadhu Khan, 
for example, has refineries at all the large sugar marts, and has, besides that, a branch 
in Calcutta to receive and dispose of the sugar which he exports thither. 

Chita or Refuse Gur.-f*l have not yet said what becomes of the 
gir, the refuse of the sugar-refining process. It is to a very small extent locally used 
for mixing up with tobacco to be smoked. By far the bulk of it is, however, exported 
to Calcutta, Nalchiti, and Sirajganj, but what ultimately becomes of it I do not know. 
An attempt has been made once or twice to utilize it by distilling it into rum at Tahir- 
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pur, where an old sugar * factory was converted into a rum distillery. The first 
attempts failed to produce any sufficient commercial return, and I do not know h ow 
the present attempt is prospering. 

Sugar Trade a sign of Wealth, — *Trom what I have said it will be readily 
understood how great a source of wealth to the district lies in the sugar tr«a.de. The 
cultivation involves little labour, and it gives a productive return ; and the manufac- 
ture also is such that many of the cultivating class can, and do, engage in it. 1 have 
roughly estimated the outturn of the district at about four lakhs of maunds, worth 
twenty-five or thirty lakhs of rupees , and I conclude from independent sources that 
this estimate is not far above the truth. In the Certificate Tax year, the sugar refiners 
were taxed upon an income of ^3,24, 000; and this excluded some of the largest firms 
(who were taxed in Calcutta), and all the small home refinenes which fell under S1500 
profit. The whole trading profit distributed among the husbandman and professional 
trader amounts, I am pretty sure, to at least six or seven lakhs of rupees 5 and there is, 
throughout the sugar tract, an air of substantiality and comfort about the peasants and 
iioniesteade, which testifies to the advantages th^ derive from engaging in sugar 
cultivation.” 

In Sir W. W. Hunter’s Gazetteer of Jessor the above article is reprinted from 
the original, and the following brief paragraph added ; — Sugar is also manufactured 
by expressing the juice of the cane ; but, as before stated, the manufacture is not 
carried on to a very large extent, in consequence of the greater expense. The process 
of manufacture is lius described in Colonel J. E. Gastrell’s Re'venue Survey 
Report : — The mill in common use ordinarily consists of two endless, coarse-threaded, 
wooden screws of about eight to ten inches diameter, set vertically in two horizontal 
CTOss pieces, and firmly fixed to two uprights, which are let well into the ground. 
These screws have their threads cut right and left, and play into each other. They 
are made of any hard, close-grained wood, tamarind being preferred. To the upper 
end of one of the screws, which projects above the horizontal bar, a long pole is 
attached, to which the bullocks that turn the mill are yoked The cane is generally 
passed twice through the mill before being cast aside to dry for fuel. The expressed 
juice is received in a basin formed for the purpose below the screws. I was unable to 
procure any satisfactory returns of the expenses and profits of this cultivation” {^Statts^ 
heal Account of Bengal^ Vol, //, 28$ — ^p5). 

Lohardaga.. — Pressing, — ‘*Sugar-cane is pressed in the Five Parganas by any , 
of tiiC following four kinds of machines :--( I ) The kalhu or mortar and pestle—the 
same as is used by the Telis in pressing oil-seeds; (2) the rdksit with two small hori- 
zontal rollers turning one over another; (3) the choke ghdni, with two vertical wooden 
rollers turning one against another by means of a screw arrangement ; this machine 
appears to me to be the prototype of the Beheea Mill; and (4) the Beheea 
^•11 j ^ latter is as yet very limited, but is extending every year, and 

will no doubt in a few more years drive the old-fashioned native mills out of use. 
The choke ghdni is in general use, and preferred to the first two native mills. The 
can^ have to be passed twice through it to ensure thorough pressing. 

Boiling of the juice to gdr. — “ The furnace is made on some convenient piece of 
'TK rayaFs homestead. Its construction does not differ from that in Bengal, 

ihe top of the furnace contains four or more holes to accommodate the bdhdms or 
boiling pans. These a e oval-shaped earthen vessels of various 'uzes. A common-sized 
pan was found to measure 26 inches across and 15 inches deep. The pans hold from 
30 to 50 seers of juice. During boiling, the scum that comes up to the surface is 
skimmed off at frequent intervals with ^.jhdnjri, or pwriorated iron strainer. Beyond 
the removal of the scum, nothing else is done to purify the juice. A bamboo birni 
placed in the liquid to prevent it overflowing. 

^ Gur is the only product of sugar-cane made in the Five Parganis. About five 
or SIX seers of cane*]uice are calculated to yield one seer of gur. The actual propor- 
tion is vanable. The juice of i&awsd canes grown on soil is rich and yields as 

muen as 25 per cent. 01 gur ; while that ok punri canes grown on alluvial soil is poor 
in qu^ity and will not often yield more than half the amount the former gives. 

o «»««« of sugar-cane land will yield at the best five maunds of gur. Taking 
the kakan as equivalent to two-thirds of a bighd^ the produce will be at the outside 
about seven or eight maunds per bigha^ valued at about R30. 

Suggestions for improvement, — ''The use of the Beheea mill is on the in- 
crease ; but the use of the large shallow evaporating basin is as yet unknown. The 
quality of gur turned out at present appears to me very inferior. There is much room 
for improvement in the direction oi gur manufacture. As regards the cultivation of the 
canes, the manuring seems to me inadequate to a full yield of canes. Oil-cake, as a 
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manure for sugar-cane and potatoes, is as yet unknown and may be usefully intro- 
duced. The Bombay^ Samsera and other improved varieties may be tried, and 
unless they have been actually experimented with, it is difficult to pronounce upon 
their success or otherwise” {Basu^ Rept. on Lokardaga Disi., 80, 81), 

PaLAMAU Sub-Division. — ^‘Manufacture of concrete igur). — ^The cleaned 
canes are brought to the kolsdr or gur-making yard. It is a small plot of ground 
close to the cane-field, and sheltered by trees, and has a small temporary thatch m 
one corner to serve as a store for the produce and shelter for the ^z<7'-makers. 

“ In one part of the kolsdr, a temporary furnace or chulhd is made, and in another 
the mil is set up for grinding the canes. The furnace is of circular shape, 4 feet 
across, about 3 or 4 feet deep . It is enclosed by a mud wall, raised a cubit high above 
the ground. On one side of the chulhd is a large hole through which the fuel is fed • 
and on the opposite side is a longer gallery which leads away the smoke from the 
furnace, and tnus serves as the flue. About half-way between the top and the bottom 
of the furnace is a shelf, made of twigs, plastered thickly over with mud ; on this the 
fuel is placed while burning, and the ashes, as they accumulate, are pushed down^ by a 
long rake into the hollow of the chulhd. 

“Grinding. — The only machine for pressing sugar-cane in Palamau is the Behea 
mill, which has completely driven the native kalhu out of use. The mill is driven 
either by a single bullock or by a pair. The manufacture of gur usually goes on by 
day and night. To keep one machine going for 24 hours, 8 to 12 country^ bullocks are 
required, each pair being relieved by another in regular rotation. One mill is estimat- 
ed to press 32 kundds or earthen pots of juice in 24 hours, and the bullocks are 
changed at intervals of 2 kundds of juice. 

“ The shallow iron boiling pan is in use in Palamau Deep earthen pots for boiling 
the cane-juice, which are used m the Five Parganas, and in Bengal Proper, are quite 
unknown in Palamau, as they are m South Behar. The pan is 4 to 5 inches across and 
about 4 inches deep in the centre. It is capable of boiling 2 maunds of juice at one 
time. For a single furnace there are usually two boiling pans, particularly when 
chdki gur is to be made. For making this descnption of gur, it is necessary to stir 
it with a wooden rake for a length of time after the pan has been taken down from the 
chulhd ; m the meantime the boiling of fresh juice may go on uninterruptedly in the 
second pan. When rdh is made, no such stirring is necessary, and the boiling may 
go on without any interruption, fresh juice being poured into the pan immediately 
after the preceding charge of gur has been ladled off. 

“Cane-leaves and raegass, that is the refuse of the canes after pressing, are the 
only fuel used in boiling the juice. 

The actual process of boiling the juice to gur is as follows ; — ^The pan is set over 
the fire, and 4 kundds (roughly 2 maunds) of juice poured into the pan. The juice is 
seldom strained to remove chips of cane and other mechanical impurities. These 
are very probably retained on purpose in the juice in order to add to the weight of the 
outturn. After a short time the scum comes up and begins to accumulate on the 
sides of the pan.^ When sufficiently thick, it is skimmed off with an iron handle. 
The use of milk, lime-water, or any mucilaginous substance like castor seed emulsion, 
or the juice of dheras bark (Hibiscus esculentus) is either not understood or not 
known. The fact is that there is no -demand for gur of superior quality and 
cleanliness, and the cultivator does not find it as yet worth his while to make first- 
class gur as he cannot get an adequate pnce for it : on the other hand, he is 
likely to suffer loss from the diminution of weight, which will no doubt result 
from the removal of the impurities. The boiling is continued for about 2 houis. 
Towards the end the syrup becomes thicker and apt to get burnt against the 
I surface of the pan. A brisk stirring with a wooden rake is kept on all the time, until 

, the g-wr has attained its prop» consistency. The latter can be only guessed by the 

j practised eye, and by reeling the thick syrup while yet hot between the fingers. 

{ When the gur is ready in the pan, the latter is taken down from the furnace and 

placed over a low earthen mound j the stirring with the rake is kept up until the gur 
gets thick enough on c^ling. It is then ladled out into oblong forms of wood, 
about 16 inches long, 10 inches broad, and 4 inches thick, called kdtords, and allowed 
to ^adually cod and solidify. In abount three houi s' time the mass becomes quite 
hard, and is then taken out of the kdtords and becomes ready for the market. These 
' square blocte of gur are knovm as chdkis. These are very convenient for transport, 
as mey can be readily packed in bags, and are not in the least subject to drainage of 
molasses like the rah^ 

. k manufactured anywhere in or near Paldmau, and consequently very 

httleri?&is made. Its only use in PalAmau is for making a cooling drink (sharbet) 
taken m not weather. To make rdb the Syrup is taken down from the pan in a 
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lightly thinner condition than that o£ syrup intended to make ckdki gur„ The rah 
synip is poured into earthen vessels. 

Outturn iifgur , — " In Palamau 4 seers of juice areexpected to yield^ i seer oigur. 

The juice must he very rich in saccharine matter to be able to yield this remarkably 
large proportion of sugar concrete. In Bengal the proportion of gur to juice seldom 
exceeds i to 5, and is very often as low as 1 to or 8. 

One local bigha of cane is expected to yield from 25 to 30 local maunds of gur. 

This gives m standard measure 22^ to 27 maunds of gur to the acre. Chakt gur 
sells in Palamau on the average at 26 kachchd or lA^pdkkd seers for the rupee. The 
outturn of one local bigha sold at this rate would be valued at from R48 to R57 — 

Cost of gur^maktng* 

R a, p. 

Hire of machine and pan for 10 days at Ro-8 per diem 500 
One man to feed the machine for 10 days and 10 nights at 

Ro«i-9 230 

One man to drive bullocks for 10 days and 10 nights at 

Ko-i-g 230 

Five men to cut and clean canes for 10 days at Ro-i^p 

each per dtem 57^ 

One man to feed fuel for 10 days and 10 nights at Ro-i-p 230 

Total cost of gur-making . i7 o 6 

Cost of cultivation 39 o 3 

Cost of gur-making . , , • , . , 1706 

Total • 56 o 9 

Avera^ outturn of gur per local bigha= 28 local maunds, 

vdued at 36 local seers per rupee . . . • 51 n 9 

It would thus appear that the cultivation of sugar-cane would not pay if every 
item of labour was charged for at the daily rates of wages. It is for this reason that no 
ray at will attempt the cultivation of sugar-cance unless he has a sufficient number of 
hands in his own family to work in the field. To avoid the necessity of hiring labour, 
it is a common practice for several rdyats to combine and cultivate afield of sugar-cane 
either jointly or in separate parcels, all the men helping one another by turns” 

\Basu, Kept, on Lohcurdaga Dist,^ Palamau Sub~Dimsion, 39-41), 

Shahabad. — I n the brief notice above regarding Sugar Factories and Shahabad* 
Refineries, it is mentioned that in this district there are 69 refineries. 4^3 
But throughout all the districts of the Patna division, sugar-cane cultiva- 
tion is very important, and as Jessor and Faridpur may be spoken of as 
the great centres of date-palm sugar, Behar may be characterised as one of 
the most important tracts of Bengal from the sugar-cane stand-point. In 
the Note on Sugar (published by the Government of India) the outturn ot 
Shahabad was estimated at 1,55,548 maunds 5 but Messrs. Thomson & 

Mylne give the area as 36,000 acres and the outturn 14,40,000 of maunds, 
representing a yield of 40 maunds of gur an acre— • 

The sugar industry is the most important of the district's manufactures, and the 
only prosperous one. It is earned on extensively in the Buxar and Sasseram sub- 
divisions, and elsewhere on a comparatively small scale. The outturn of the Buxar 
sub-diyision is estimated at 35,850 maunds againstj 23,880 maunds in the previous year, 
while in the Sasseram sub-division the quantity of sugar manufactured was 44,908 
maunds. The principal feature of the^ year was the introduction of hand turbines at 
Nasirgunge, the seat of the indU‘^try in Sasseram, and elsewheie,' which resulted in 
the increased manufacture of sugar. About seven-eighths of the total quantity of 
sugar manufactured in the district is exported to Cawnpore, Agra, and other places 
in the North-Western Provinces and to Bombay” {Note on Sugar). 

Although Shahabad, Gya, Durbhunga, Champarun, and Sarun are 
most important districts in the production of cane and gur and even Native 
refined sugars, the methods of manufacture do not differ materially from 
those detailed regarding Bogra, Jessor, etc. Babu Addonath Banerji, 
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while discussing the sugar trade of Behar, makes the following remarks 
regarding Shahabad : — 


the year 18S4-S5 the sugar-cane crop was good in four divisions.* but not in 
# tbe Patna and Dacca divisions. In the Dur- 

Rajsh^hye.' ^ Chota l 5 a?pore. f."** “if® ^ 

•* ^ ^ ure of the ciop, and in Furieedpore, another 

important sugar-growing district in Eastern Bengal, the crop was destroyed by wild 
pigs. After excluding these two years, it will be seen that, on the whole, the exports 
have not suftered, although the proportion of the refined to the raw material has 
leaned towards the latter. How far the sugar refin-ries in the interior are responsible 
for this state of things cannot be stated with any degree of confidence. Certain it is, 
however, that there has as yet been no deterioration in the prosperity of the refineries 
in Shahabad, where this industy is the most important of the district manufactures. 
The area of sugar cane in Shahabad, irrigated m 1886-87, was 26, 1 16 acres. To what 
extent the facility of irrigation from canals has contributed to the extension of the 
cane cultivation is proved from the figures in respect of the export sugar trade of 
Shahabad. In a statement regarding the sugar trade of this district, recently com- 
piled in the Statistical Department for the use of the late Sone Canal Commission, it was 
shown that 1,51,090 maunds of refined and 39,788 maunds of unrefined sugar were 
carried by rail during the calendar year 1876, while in the calendar year 1S86, the 
exports of refined sugar amounted to 2,64,832 maunds, and of unrefined sugar to 
3,52,062 maunds^ The total trade in 1886 aggregated 6,16,894 maunds, which was 
more than three times the figures (1,90,878 maunds) of 1876. If expressed m m»- 
re fined sugar, the increase will be as follows 


Year. 


1876 

1886 


Exports from Shahabad by Rail 
(External and Internal). 

Refined Unrefined Total in unre- 
sugar. sugar, fined sugar. 

Mds. Mds. Mds. 

i >5 i > o 9 o 39,788 4,17,513 

2,64,832 3>52, o 62 10,14,14^” 
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No sugar is manufactured in Assam. The province imports its sup- 
plies by river steamers from Bengal. The reader will find, under the 
chapter on cultivation, a detailed report of the crushing of the cane and the 
boiling of the juice into giir as pursued in the province (pages 150-159) 
In the chapter on the History of the Effor-t to establish Sugar-planting as 
a European industry in India reference has been made to the experi- 
ments formerly undertaken to organize sugar plantations and factories, so 
that it does not seem desirable to say more in this place, except perhaps 
to add that, although land suitable for cane-culture doubtless exists in 
the province, there are many adverse influences, such as expensive labour, 
which preclude the possibility of Assam, for many years to come, at least 
from becoming a great sugar-producing country. It seems likely, however, 
that an inquiry (as already suggested) into the nature of the better quali- 
ties of cane found in the province might be productive of good results. 

III.-NORTH-WEST PROVINCES AND OUDH* 

So much has already been said regarding these provinces that it seems 
scarcely necessary to do more than to furnish three passages descriptive of 

passage, given below, completes Messrs. 
Duthie & Fuller s account of sugar in these provinces. It may be 
accepted as a review of the various methods which are pursued in the 
provinces as a whole. The second details the manufacture of sugar in 
Cjorakhpur, a district which, in the early effort to extend the sugar trade 
of India, figured prominently. And the third supplies full information 
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regarding Shahjahanpur, the district which may be accepted as the centre 
of the present trade. That district not only possesses a large European 
refinery and distillery — the Rosa works— 'but is so important a locality for 
Native-made sugars that the prices determined annually at Baragaon, a 
village fourteen miles from Shahjahanpur, may be said to govern the sales 
of these provinces. The full extract from Mr. Butt’s able report on the 
Shahjahanpur sugar will, it is hoped, meet the difficulties which most 
students of this subject experience. As his report is not very accessible, 
its reproduction seemed dsirable ; — 

I. The boiling of the juice follows on the pressing with as little delay 
as possible, since fermentation rapidly sets in from exposure to the air 
The process of boiling and concentration varies according as its result is to 
be gurh, shakar or rdb, Gurh is a compost of sugar crystals and uncrystal- 
lized syrup boiled till of a sufficient consistency to be made up into soft balls 
or cakes {bheli or chakki), Shakar is formed when the boiling is a little 
more prolonged and the mixture of crystals and syrup is violently stirred 
while cooling, when its colour becomes lighter and it crumbles into small 
pieces. In y’d^-making the boiling is not so prolonged, and the result is 
syrup containing masses of crystallized sugar imbedded in it. Gurh and 
shakar are for human consumption as they are, but rdb only represents the 
first stage in the manufacture of crystallized sugar. With gMi and 
shakar the object is more to obtain a good colour than good crystallization, 
while the value of rdb entirely depends on the proportion of crystals 
which it contains. Hence the boiling process iov gurh and shakar is, as a 
rule, much rougher than when rdb is manufactured. The boiling appara* 
tus consists of a furnace excavated in the ground, over which one or more 
iron pans are set. If the boiler is supplied from only a single kolhu, as a 
rule one pan is used, while if two or more kolhus are used the number of pans 
is often increased to four or five, which are of different sizes and are placed 
in order, the largest one furthest from the feed end of the furnace, and 
the smallest one immediately over it. In this form the boiling apparatus 
is very similar to that formerly used in the West Indies. The use of a row 
of pans on this principle effects a great saving of time, and also perhaps 
enables the manufacture of better sugar, though this is by no means 
proved. The juice is collected in the large pan, where it is allowed to sim- 
mer slowly, scum rises to the smface, the formation of which is sometimes 
assisted by the addition of alkali (carbonate of soda) which promotes the 
coagulation of albuminous matter, or of milk, or the sticky juice of the 
edible Hibiscus, which, in becoming coagulated, collects and brings to the 
surface a good deal of impurity From the large pan the juice is baled 
into the one next it, and so on from pan to pan down the series, becoming 
more concentrated in each transfer until it is finally worked up into sugar 
m the last and hottest pan. The prepa- ation of sugar from rdb is not, 
properly speaking, an agricultural process, and needs the-efore no notice 
in this account. It may be briefly mentioned that the process substan- 
tially consists in draining the uncrystallized molasses away from the sugar 
crystals. This is effected in the western districts by pouring the rdb 
into cloth bags and subjecting it to pressure, in which way about half of 
the molasses are strained off, and then placing the semi-pure result (called 
putri in the western, and shakar or assdra in the eastern districts) in 
wicker crates, and allowing the molasses to filter slowly down, this filtra- 
tion being assisted by a covering of the water weed known as siwdr (Hy- 
dnlla verticillata), the moisture from which slowly filters downwards 
and washes the crystals clean. The European process of 'claying’ was 
, on exactly the same principle. The floury whitish sugar which results is 
known as kacha chtni or khandt and is made over to the halisjais for 
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final refining. The following statement shows the average outturn per cent, 
of cane of each of the products mentioned above : — 

One hundred of cane yields 50 of juice, which latter may be divided 
into 18 o of giir, bheh or compost ; 17*5 of shakar ; and 19*5 of rab. The 
contains 13*0 putn or as^ara (semi-drained), and 6*5 shtra or molasses. 
The piitri may be also divided into two equal paits, mz, 6*5 chtm^ 
hhand or shakar ; and 6*5 shtra or molasses. 

Of the sugar exported from the Meerut division, 98 per cent, is in 
the form of gurh or shakar, but only 44 per cent, of that exported from 
Rohilkhand, the balance (56 per cent.), consisting in chini or khand, the 
product of rdb. This difference illustrates something more important than 
a dissirnilarity in local custom or even in equality of cane, for it represents 
a material difterence in the distribution of the profits of sugar cultivation 
between cultivator, landlord, and capitalist. When a cultivator manufac- 
tures his own sugar he nearly always makes gurh or shakar, and rdb is, 
as a rule, only made by professional sugar-boilers or khansaris, with juice 
which they purchase from the cultivators. These purchases are all nego- 
tiated, like those of indigo factories and the Opium Department, by means 
of advances, and the system has an important bearing on the agricultural 
condition of a large portion of the provinces. 

‘Mn the sugar districts of the Meerut division, on the other hand, the 
rule is for the cultivator to boil his own cane juice, and add the profits of 
manufacture to those of cultivation. It is generally assumed that the cul- 
tivating classes of these districts are the most prosperous in the provinces, 
though their prosperity may be, perhaps, bought by a loss in the total value 
of the produce ” [Duthie and Fuller, Field an d Garden Crops, North'- 
West Frovtnces)^^ 

II. Gorakhpur.-—'' The manufactures of the district are few, and the only one 
of any great importance at present is that of sugar*boiling, extensively practised in the 
Hata, Padrauna, and neighbouring parts of the Deona and Sadr tahsils. It is difficult 
to obtain any very accurate statistics of the number of sugar factories, but the fol- 
lowing figures were furnished a few years ago by the tahsildars — 


Pergunnahs. 

Number of 
factories. 

Remarks, 

Silhat 

28 

Of which 5 are Melia village of tappa Indarpur. 

Shahjahanpur . 

73 

Of which 37 are said to be in tappa Patna, most of 
them being in Rampur Khanpur village, not far 
from Deona, 

Haveli 

37 

Almost all in the tappas lying north-west and north 
of Silhat. 

Salempur 

65 

Of which half are said to be in Barhaj. 

Sidhua Jobna , 

The exact number is not stated, but is undoubtedly 
very large. Mr. Lumsden estimated that, in 
addition to the amount locally consumed, over 
20,000 maunds of chini (sugar) were yearly export- 
ed from this pergunnah. Mr. Alexander thinks 
that the number cannot be far short of 100, as 
this is the pergunnah in which the cane seems to 
thnve best, Mr. Lumsden numbers 52 factories 
in his settlement report, but the number has 
since increased. 


‘'The factory-owner does not, as a rule, cultivate his own sugar-cane. He makes 
money advances to a number of neighbouring villages, who grow the crop and usually 
also extract the juice {ras) m their own or hired mills. The kolhu, or sugar-mill, 
has already been described as ' a large drum-shaped mortar, in which an almost up- 
right timber beam or pestle is made to turn by an arrangement attaching it to a pair 
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of revolving’ bullocks/ The pestle is here called jath. The horizontal cross-beam MANUFAC- 
which connects it with the bullocks is named kdtar, and on the latter sits a man, JURE 
partly to guide the bullocks, partly to give greater weight to th.^ jath. Another man p 

feeds the kolhu and pushes the cane against the jdth* When seen for the first time & Oudh* 
this operation seems likely to end in crushing the hand of the operator, but accidents 
very rarel]^ occur. The expressed juice trickles into a lower compartment of the mill, Gorakhpur, 
called ghigu ; and hence flows through a wooden spout or parndlt into the vessels 
set to catch it. In Gorakhpur, owing to tha difficulty of obtaining stone, the kolhus 
are all of wood. ^ When extracted, the juice is generally boiled at once in large iron 
vessels called kardh% which are usually lent by the owner of the factory to which the 
boiled syrup (gdr or rdb) is to go, but are sometimes owned or hired by the cultiva- 
tors. Occasionally, if the factory be very close, the juice is taken there at once. It 
makes of course a great difference to the cultivators whether he manufactures inde- 
pendently or on behalf of the factory-owner. The latter takes an ample return for 
the advances he makes and for the hire of ^ekardhu But very few villagers grow Conf^ Tutih 
cane altogether without advances, and one manufacturer informed Mr. Alexander 
that he did not care to deal with such persons. He had not, he explained, the same hold 
over them as over cultivators who had bound themselves, by taking his advances, to 
^ow a certain amount of cane. In a year, however, when cane is at all scarce, an 
independent cultivator could command a very high pnce for his gur and obtain large 
profits. The clients of the factory who receive payment at a rate fixed behorehand, 
derive no additional profit from high pnces. But where most of the cultivators must 
work on borrowed capital, this system of advances is perhaps the best way of sup- 
plying a useful want . 

^ “ After its receipt at the factory the rdb syrup is again boiled twice and cleared of 

its scum. It is then allowed to harden and becomes chtm, which finds a very large 
export towards the south. The sugar is sometimes refined by additional boiling and 
skimming, but is more often sent away in the rough state, packed m large earthen 
jars, 

‘'No trustworthy statistics are available to show the average amount of khand, or 
dry sugar, produced yearly in a factory. But some establishments visited by Mr. 

Alexander at Pipraich confessedly turned out from 400 to 500 maunds of refined 
sugar i^chtm) each in a season. The average value was about R 12 or R 15 a maund, 
and as the cultivators get for their rdb about R3 to R4 only, the factories must make 
considerable profits. But they have usually, it must be remembered, to carry the 
chini some way before they can command a market. 

“The principal places vvhere the khand is collected for exportation are Captainganj, 

Pipraich, Gorakhpur, Sahibganj (in Sidhua Jobna), and Barhaj. From Captainganj 
a little is said to go up to Nepal, but by far the greater part of the trade finds its way 
by Gorakhpur, the Rapti or the little Gandak and Barhaj, to the Ghagra. A consi- 
derable amount also descends the Great Gandak to Calcutta. The Little Gandak is, 
as before mentioned, navigable only during the rainy season, but a large trade from 
^on^ite ba^s travels by the Padruana and Barhaj road to the latter place ” 

III. Shahjehanpur. — T he following note on sugar-manufacture has Shahjehan-' 
been supplied by Mr. D. O. Baillie ; — ^“The Native process was briefly de- 
scribed in the Budaun notice, but it may be interesting here to note the differ- 
ences between the Native process and the European, as practised in Messrs. 

Carew & Co.’s works at Rosa. Messrs. Carew & Go., like the Native 
manufacturers of the district, work upon rdb, that is cane-juice boiled to 
such a viscidity that it crystallizes on being allowed to cool. The first 
operation in both the European and the Native process is the same : the 
rdhis tied up in the coarse cotton bags and subjected to pressure, in order 
to drain away the treacle from the pure sugar crystals. The treacle so 
drained away is in Rosa re-boiled, so as to make a lower quality of sugar ; by 
the Native sugar manufacturers it is made into an inferior quality ol ^ur 
and exported. The crystals left after the treacle has been drained away 
are termed putri. It is the raw sugar on which the English refiner works. 

It consists of grains of nearly pure sugar, coated on their surface with 
dark syrup, and generally contains some impurities, such as sand, vege- 
table fibre, and, in India, dried cow-dung. The last-named substance is 
usually employed as a cover for the vessel m which the rdb is kept. 
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‘'In the English process the raw sugar is dissolved in hot water in certain 
proportions. The solution so formed is first filtered through cotton bags 
m order to remove the solid impurities above referred to, and then several 
times through a deep bed of charcoal, to remove colour and such impurities 
as escape the bag-filters. The decolourized liquid is concentrated by 
boiling off Its water in a vacuum-pan till crystals have formed in proper 
quantity. Finally, in order to separate these crystals from the adhering 
‘ mother liquor,’ they are placed in the centrifugal machine This Cf>n- 
sists essentially of a vertical metal drum, the curved walls of which are 
perforated by a great number of small holes, and which revolves with 
great speed round its axis. The centrifugal force produced by this revo- 
lution forces out the syrup through the pores of the drum, leaving the 
prepared sugar in the drum. The ' class ’ of the sugar depends on several 
matters : — (i) whether it is made entirely from putri or whether it contains 
a certain proportion of the crystals deposited after treatment (by the 
treacle being at first drained away); (2) on the number of times it has 
been passed through the charcoal beds ; (3) on the amount of spinning it 
has undergone in the centrifugal machine. 

“In the Native process ^^putri is not melted, and, consequently, im- 
purities are not removed from it. The stages are two only. The treacle 
left adherent to the crystals in the putri is allowed to drain itself away 
under the force of gravitation. The putri is for this purpose placed in a 
Is-rge tank, the bottom of which is formed by a cloth placed over a bamboo 
frame and kept there for several weeks. The draining away of the 
treacle is aided by a partial fermentation which the sugar undergoes 
during this process In Shahjehanpur a layer of river weed [siuodr) is 
laid over the top of the sugar, partly to aid fermentation (sic)^ partly because 
the moisture from the weed, slowly filtering through the sugar, aids the 
draining^ away of the treacle. The sugar, after having undergone this 
process. IS technically termed This is placed on a plat- 

form in the sun, and thoroughly trodden out by the feet. The product is 
shakar,OT Native sugar ready for market. It is in colour rather whiter than 
the lowest quality of sugar turned out from the Rosa factory. Its crystals 
are much smaller: the great difference, however, is the presence in it of a large 
quantity of impurities, to which every stage of the process of manufacture 
from the expression of the juice to the final treading out has contributed 
its share, and towards the removal of which nothing has been done. The 
lower qualities of Rosa su^ar, owing to the superior economy of the 
European process, and in spite of the expensive machinery and superin- 
tendence, can be sold cheaper than Native sugar is. It does not, however, 
in spite of its obvious advantages, make much progress amongst Native 
consumers. To Hindus the employment of animal charcoal during the 
process IS a great stumbling-block, and has led to Rosa sugar being m 
the Panjab formerly cursed with bell and book” (Gaz,, N,^W, P,. IX. 


^.cpount of the sugar manufactures of Shahj'ahanpur drawn up by 
Mr. Butt IS so very instructive that it is difficult to abridge it and yet 
preserve its merit. Following after the passage just quoted, however, it is 
perhaps de^sirable to extract only such paragraphs as appear to amplify 
^ statement. A matha, Mr. Butt explains, is an earthen vessel 
which holds on the average about 26 gallons of juice. To express a 
matha of juice may occupy from three to six hours — 


one wm ^be seldom more than two maikaszxe pressed : 

SerToon ^^^ther in the 

atternoon. Working day and night the labourers are changed each matha. and 
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g;enerany four mothas are pre-^sed in the da}, but often five and occasionally even 
six mathas are pressed and boiled each day.*' 

Preparation Boiling takes about the same time as filling a matha of 

juice, and work keeps on evenly, one matha being boiled while the next is being 
filled with soft cane ; the matha may be fully half an hour before the boiling pan is 
empty, and with very hard cane the boiling may be over some time before the matha 
is ready. At first starting the mill, some wood must be used as fuel, but as soon as the 
cane refuse (khoe] dries, the refuse from the mill and cane leaves (patdhi) from the 
field supply sufficient fuel. A fall of rain again necessitates the use of wood for a day 
or two; or if, as is often the case, no wood has been kept ready, causes a cessation of 
work, the fuel is supplied from outside through a hole in the end wall of the boiling 
shed. When the juice has been boiled nearly the usual time, the boiler now and then 
ladles up a little and judges the state of concentration by the appearance of the drip- 
pings as he pours the sample back ; this eye test is probably universal, being that em- 
ployed by the vacuum-pan boiler, as well as by the Indian cultivator. 

Dunng boiling the scum, rising to the surface, is skimmed off by pushing a small 
board along the surface ; the scum adheres to this and is scraped off with a potsherd. 
On being judged ready, the juice boiled for rdb is ladled from the boihng-pan into a 
vessel containing about 5 seers and used as a measure, and then poured into a large 
porous earthen jar (halst) containing about 3 rdb maunds, one boiling on another 
till the hatst is full. It then cools, and is ready for removal to the sugar manufactory 
(Jthandsdr). The cultivator almost always cultivates on advances from the manufac- 
turer {khandUri), and the rdb is taken delivery of on the spot, and removed at the 
manufacturer’s expense. 

“ Rdb is the product almost always made, as it is the product required by the manu- 
facturer, and the cultivators are restncted to its manufacture. 

Preparation of Gur.’—f^ ‘ When gdr (or mithdi) is the product required, the juice is 
boiled somewhat longer and with greater heat, so that, on cooling, it can be made nto 
hard balls; on removal from the boihng-pan the boiled syrup is poured into shallow 
pans, and there pounded and made into the bkelis (or round balls) of two to five sers 
each. The quality is injured by overboiling, hut gur is a product at once saleable in ' 
the bazar, and can be stored or exported without injury. The manufacturers do not 
use gur, and it is not further manufactured. In order to make sugar from gur, it would 
first be necessary to boil it with water, and so bring it to a form resembling rdb • and 
elsewhere I believe sugar is made from gur, but never in Shahjahanpur. Gdris ex- 
ported and sold for direct consumption or for use by confectioners and tobacconists. 
Cultivators who cultivate without advances, and zemindars who are not manufacturers 
commonly make gur, hut generally rdb only is openly manufactured. As the cultiva- 
tors are not under strict supervision, they, though under engagement to manufacture 
tab only, not uncommonly make one or two mathas into gur and sell it secretly. To 
prevent this, the money-lender often employs a servant to watch the mills in the village, 
but the supervision is difficult with scattered mills working day and night, and the 
watcher is often kept quiet by a small^ present. Gur is secretly removed to a friend’s 
house and disposed of through him. Tilhar is the chief gur market in the district, and 
much gur is made by the Kurmis in the Tilhar Tahsil. The gur made in Tilhar is 
supposed to be the best, though Tilhar rdb is generally considered inferior to that 
made m either Pawiyan or Shahjahanpur. 

^*It will be seen that the form of the product, whether rdb or gur, depends on the 
boiling. When rdb is the product required, the cane-juice is concentrated to a little 
over the crystallizing point, and consequently still retains much moisture. It is the 
f hotter fire, until, on cooling, it can be made into dry solid 

balls {bhehs). ^ Here the excessive heat and burning destroys much more of the sugar 
present in the juice — i.e. renders it non-crystalhzable. 

Mistakes in Terms.-^** In naming these products, concentrated cane-juice in the 
form of rdb or gur the most strange mistakes are usually made. ^ Sugar,’ ‘ molas- 
s^, coarse molasses,’ and ^ treacle ’ are terms commonly used as equivalents for 
rab or gur. Concentrated juice cannot correctly be called sugar, and denoting it as 
molasses or treacle is a gross mistake. Molasses {shir a) is the syrup which drains 
from the rdb in the subsequent process at the manufacturer’s, the remainder being raw 
sugar {pdtri), from which again is obtained dry sugar {khdnd). Rdb might perhaps be 
translated as undrained raw sugar. Treacle is the syruo that drains from refined sugar, 
bugar is a most indefinite term, as it may mean raw, dry or refined sugar. These 
errors in nomenclature lead to many mistakes. Thus, by the Indian Economist, in a 
companson between East Indian and West Indian produce, a product presumably gur 
was taken to be the same form as West Indian raw sugar. The fact that from equal 
quantities of juice, produce, as raw sugar, will be less than half the weight of produce as 
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MANUFAC- giir makes the comparison instituted of no practical value, and the diif erence in outturn 
TUBE was greatly under-rated , , t-. 

w w P ** About the same time, a g-entleman who had published in the Economist a series 

&*^*dh* estimates of agricultural profits in the North-West, wrote to the Indian Statesman 

® explanation of his tables •-“* Up here the cultivator presses his own cane in rough 

Shahjehanpup wooden mills, boils down the juice and sells the coarse molasses to the dealer generally, 
as numerous enquiries have led me to believe, at R4 the maund. ^ I particularly enter- 
ed ** sugar,”- that is, gur^ not rdh or treacle, as I had not found it the custom to make 

the latter except from the refuse stalks, such treacle being obtained by pouring water 
over the already pressed cane, and the poor syrup being given to the children or the 
girl tenders at the boiler.* Here almost every term is a mistake, though the writer was 
a Settlement Officer who had paid some attention to the subject. In Madras and 
Bengal ^agari is the term commonly employed for the first state of concentrated 
juice.*’ 

The hel system — In the greater part of the district the cultivators manufacture 
rdh and then deliver the product to the khandsdrif but to the west, all along the 
Bareilly border, the custom is spreading of the manufacturers taking the fresh juice 
from the cultivators and themselves manufacturing the rdb This custom has only 
been introduced from Bareilly since the Mutiny, but it is spreading fast, and will, m all 
probability, completely supplant the older system In Bareilly, too, this custom is, 

I believe, of recent introduction The change is not due to any change in the position 
of the cultivator, and under either system cultivation is carried on by advances, and 
the cultivator is bound to deliver his produce to the money-lending manufacturer 
When the cultivator delivers rdb, he puts up his mill where he likes, usually close to 
his own house, and commonly the mill is worked day and night. When the manu- 
facturer takes the juice, advances are made to a large number of tenants in the same 
or closely adjoining villages, and all these men put up their mills in some one place a 
little distance outside the village, where the manufacturer puts up his boiling-sheds 
Commonly twelve or twenty mills may be seen working at one * bel,* and sometimes as 
many as thirty. Each maiha ol juice as filled is taken over by the manufacturer. 

“ The expenses of the cultivator are very little less than when he manufactures rdb 
The manufacturer receives the cane refuse for fuel, and only the cost of one labourer 
(the boiler) and the hire of the boiling-pan is saved to the cultivator. The manufac- 
turer has to build a boiling-house and to employ a writer and several servants to watch 
the mills, and also an establishment for boiling the juice. The mills are never worked 
at night, but even so, m the early morning, or when the overseer’s attention is elsewhere 
attracted, the cultivator sometimes manages to pour some water into the juice. In the 
boiling-sheds the boiling-pans are put up in sets ot five, the number of sets varying 
according to the number of mills, being generally one set per ten or twelve mills; the 
five pans are in a line, one directly over the fire, the others at intervals over apertures in 
the horizontal flue leading from the fire. The juice is first placed in the pan farthest 
from the fire, which is of a very large size, containing some 50 maunds of juice, and is 
called the haus (or reservoir) ; the next pan, about half the size of the haitZy is called 
the nikdr. In this some alkaline substance is added, generally sajji (impure carbonate 
of soda), but sometimes decoctions from the bark of various trees or plants are used 
The next pan is phula, and the juice is here heated nearly to the boiling-point. 
The fourth pan is the In this should the juice, now very much thickened, 

appear too viscid, some castor or mustard oil* is sprinkled as a corrective. The syrup 
is then moved to the fifth and last pan (the chdshini) directly over the fire, and a short 
boiling brings it to the proper rdb consistency. A halwai (confectioner) is always 
employed to conduct the boiling, and most of these kalwais are men who come from 
the Mainpuri district each season. Whatever may be the scientific value of the sub- 
stances added, there is here evidently a more careful process, and the rdb thus prepared 
on a larger scale must be of superior and more uniform quality, as the rdb being made 
by the sugar-manufacturer himself, there remains no motive for fraud or deception as 
to the quality. 

Quality of the Juice — Shahjahanpur cane juice, when freshly extracted, seems 
equal in richness to that of most other cane-growing countries. Density, as shown by 
Baume’s saccharometer, is the test used; and our juice commonly shows a density 
above the average quotations of other countries. At the Rosa Distilleiy fresh juice, 
purchased from cultivators near and filtered, has often shown a density of io°, and 
occasionally of 11®. Supposing a pure solution, the percentage of sugar piesent shown 
by each density is as follows : — 

6® Baumd « 10*4 per cent, of sugar. 

f ditto :== 12-4 ditto. 

* Sesamum oil, it will be seen, is used in Madras, p. 234.— Diet. Boon. Prod. 
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8° 

Baume 

= I4‘4 percent, of sugar. 

MAHUFAC- 

TURE 

9° 

ditto 

163 

ditto. 

in the 
N.-W. P. 

10® 

ditto 

i8*2 

ditto. 

& Oudh. 

11° 

ditto 

= 20*1 

ditto. 

Shahjehanpui?- 

12® 

ditto 

— 22 

ditto. 



Our fresh juice may be assumed to be of good quality, _ but destruction of the sugar 
commences at once. To prevent deterioration, cane-juice should be treated with the 
utmost rapidity and the most scrupulous cleanliness. Juice extracted at Baum6 
and allowed to stand an hour or two will only mark to 9°. 

“ The mill and receiving dish (matha) are seldom^ cleaned, and never thoroughly 
so; there is no appreciation of the loss and deterioration resulting Irom delay alone; 
the juice is insufficiently strained, and, as a rule, the juice is not treated with any 
alkali, to neutralize the natural or acquired acidity. The sajji matti (impure carbo- 
nate of soda) used in the bel system is but slightly alkaline * that used is alw^s dirty, 
and in the after-processes there are no means of extracting the addition. The juice 
must then have undergone very great deterioration before reaching the boiling pan, 
and this acid and impure juice is then subjected for hours to the direct action of 
a strong fire.' 

Mr. Butt estimates the total cost 


R a. p. 

Cultivation 43 7 ^ 

Manufacture 3100 


Total . 74 7 0 


Total cost to cultivator. — ** This estimate has been drawn out on the principle 
usually followed if supposing all labour, even that of the bullocks, to be hired 
and good cultivation has been charged for. Of course, no such disbursement is ever 
made by any farmer. About R28 of the cost entered is payment for hired bullocks ; 
a tenant, with the ordinary number of bullocks, need never hire cattle, as most of the 
labour is done by several tenants joining and working together till the work of all is 
done. A zamindar will have bullocks enough himself, and in either case the cost is the 
rateable share of the annual keep and original cost of the cattle — an amount, much 
under the cost of hired cattle. In the case of the cultivator very little labour is hired, 
and he commonly resorts to less careful cultivation in preference to paying for hired 
labour. A zamindar gets a good deal of labour at a very small cost, and his regular 
labourers receive a large part of their wages in kind. The cost of cultivation can be 
estimated without reference to the amount of produce, but that of manufacture depends 
on the produce, and may be reduced in proportion to reduction in the estimate of 
produce." 

Produce in cane-juice . — '‘The produce is always estimated by the number 
of mathas of juice or kalsis of rdb produced per kucha bfgha ; generally by the 
amount of rdb ; one, two, or three kalsis, as the case may be, estimating in juice 
the highest native estimate of produce, a rate often given as the maximum comes 
to exactly 100 mathas the acre. It is very generally considered that a good crop 
will give the series of thirteen mathas a bigha, equal to 8i:^ mathas, or about 2,112 

f lions, of juice per acre. Ten mathas is looked on as a fair average crop, and 
ttiink twelve mathas may be taken as a full outturn for good land in a cane 
tract This gives 25 mathas, or 1,950 gallons of juice per acre, equal to about 
2i,2ooflj of Juice. The average West Indian produce per acre is generally estimated 
at from 30 to 35 tons of cane ready dressed for the mill. Taking 30 tons per acre, the 
produce in juice at 50 per cent. (Shihjahanpur average) comes to 33,600% ; but at 
70 per cent, (proportion extracted by good mills) amounts to 47,040ft. Taking what 
is there considered the low yield of 25 tons per acre, the juice at 50 per cent, should be 
28,000ft, and at 70 per cent. 39,200%. The actual results on a Queensland planta- 
tion in 1868, published in the first number of^ ' The Sugar-cane j give an average per 
acre of 4,170 gallons, or about 45i35oft of juice, and one field gave an average of 
nearly 6,300 gallons per acre. The juice extract^ appeared to be about 65 ner cent. 
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pup. 


of the ^^eight of cane and the density on this plantation as high as lo Baum^, though 


rum^rh Tu'ceTrequiredrandlhe'^^^^^^ pressed in thefactory in Native mills. 
In 1870-71 ^he cane from three fields was pressed. One pressed before the cane was 
npe give an average of only 56^ mathas, or 1,462 gallons per acre ; the second gave 
an average of 75 mathas, or 1,950 gallons, and the third almost the same. In 1871-72 
the avetiewis8ii«attfls, or 2,112 gallons. In 1872-73 some ^olds wae culti- 
vated by the factory, and three acres one rood were under plant canes, and five acres 
under ratoons. The ratoons gave an average of only 47| 'mathas, or '>^^5 gallons per 
acre, while the average for the plant canes per 

acre; this is equal to about 26,720ft of juice per ^^re. 

that given commonly as the very maximum (100 maihas— 2,600 gallons, or 28,.7Sft), 
and goes to show that with better cultivabon and more manure our cane mi5,ht equal 
that of other countries. 

“Beside these fields cultivated by the factory in 1872-73 sevwl standing fields 
close to the factory were purchased, but these fields were only sold by the owners on 
the cane commencing to dry and promising a very poor result # m r. IVIcAlistGr 
considers that the produce should be viewed as a minimum. 1 he aggregate area was 
nearly i8 acres, and the average outturn only 48^ mathas> or 1,261 gallons per acre. 
These crops were purchased at an average price of R44-8-0 per acre. The best 
of these fields (area little over one acre) gave an average of 83 maihas, or 2,158 
gallons per acre. The canes were cut and carried by Oarew & Oo., who also 
provided and kept in repair the mills (the ordinary native kollu ) ; a native con- 
tractor provided cattle and labourers for pressing, and was paid in 1871-72 at the 
rate of 6^, and in 1872-73 at the rate of 7I annas per matha. The cost of pressing 
here came to R30 for labour and cattle^ alone — a result somewhat above the cost 
assumed above. The contractor used eight bullocks with each mill, and five maihas 
were generally pressed in the twenty-four hours, the mills working day and night, and 
occassionally six. These Rosa experiments are the only practical experiments known, 
and they tend to show that the estimate of produce framed before these actual 
results had been received is not an extravagant one. In these experiments the juice 
extracted was always about 50 per cent, on the weight of dressed cane—an anvount 
at least equal to that generally obtained by the native cultivator,” 


Produce %n rdb,—** Estimating the produce in Juice, the shares paid to the 
labourers, and customary dues to the revenue or village servants, are included, as well 
as any juce consumed by the cultivator or friends ; but estimates of the produce in rah 
include only the net amount handed over to the manufacturer, and hence estimates 
of produce appear lower when made in rab than when made in juice. I have not any 
actual experiments as to the weight of r&h given by a matha of juice, but I have 
made constant enquines from cultivators and manufacturers, and the received opinion 
IS that, on the average, a matha should give rather over 20 sers rtib. Estimates range 
from *8 to 35 sers, and in assuming 20 as the average result, I am rather under than 
over the mark. Twenty rdb sers equal to 607ft, and the matha weighing about 2S3ft 
of juice, the rdb is about 21*5 per cent, of the weight of juice. I cannot compare 
this proportion with that obtained in other countnes, as none of the returns I have 
seen give the weight of produce in any form corresponding to rdb. The produce 
in rdb then becomes 37^ rah maunds per acre, equal to over 55 Government maunds,. 
or to about 4>55ofii per acre. This estimate is one of two kalsis of rdb per biffha, 
and so put would appear higher than an estimate of 12 maihas. Cultivators have 
spoken of an actual return of three kalsis of rdb per bigha, but two and a half is 
generally looked on as nearly the maximum; and many land-owners and manufac- 
turers have wished me to believe in an average outturn of one kalsi per bi'gha, a rate 
of produce 20 per cent, below that looked on by Mr. McAlister as a minimum 
outturn.” 


Value of Produce , assume an average price of R4 per rdb maund, the 
reasons for doing^ so will be explained when an account is given of the Baiagaon 
khaiaunti. Taking the price, the value of the produce comes to R150 per acre, and 
deducting the expenses, amounting to R74-7, the profits remain R75-9 per acre. 
Remembering that the expense of manufacture varies directly with the amount 
of produce, the account for each rate of produce from one kalst (three maunds) to 
three kalsis (nine maunds) per bigha becomes as follows 5 the expense ol cultivation is 
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supposed to remahi constant, but, in fact, good cultivation is only practised where 
there is a hope of good produce : — 


Produce per Acre. 


MANUFAC- 
TURE 
in the 
N -W. P. 
& Oudh. 


Rate of produce 
in rdb maunds 
per bigha. 

Juice. 

In rdb. 

Government 

weight. 


% 

Mds. 

ft 

3 • • • 

10,600 

277 

2,277 

4 - • • 

14,134 

36*9 

3,036 

5 . 

17,668 ! 

46*1 

3,795 

d . . . 

21.202 j 

55*3 

4,554 

7 • • • 

24,736 

64-5 

5,313 

3 . • ■ 

28,270 

73*8 

6,072 

9 • • • 

31,804 

83 

6,831 


Value of 
produce in 
rdb. 

Expense of 
cultivation 
and manufac- 
ture of rdb 
per acre. 

R a. p. 

R a% p 

75 0 0 

58 15 0 

100 0 0 

64 I 8 

125 0 0 

69 4 4 

150 0 0 

74 7 0 

17s 0 0 

79 9 8 

200 0 0 

84 12 4 

225 0 0 

98 15 0 


Shahjehanpup 


Profits per 
acre. 


K a. p. 
1610 
35 14 4 
55 II 8 
75 9 o 
95 6 4 
115 3 8 

135 I o 


“ Produce in guy — Supposing the cultivator to dispose of his produce in the 
foim of gwr, the expense of cultivation and manufacture remains practically un- 
changed. The produce in gur weighs less than in the extra boiling extracting 
more of the moisture; but the difference is generally estimated at only lo per cent., 
produce \ngw being to produce in rah as 9 to 10, and the gur, consequently, 19*3 per 
cent, of the weight of juice . at this rate the produce in gur becomes nearly 50 imperial 
maunds per acre. Gur is sold by free competition in open market, and a fair valua- 
tion of the produce is less difficult tl»an m the case of rdb. Using the price lists 
published in the Government Gastette, I take R3-8 per impei ial maund as a fair 
average rate at the season when gur is cheapest; the price rises rapidly, but 
cultivators cannot afford to wait, and the rise is in great part due to the fact that 
considerable care is required for preservation oi gur through the rainy season. The 
value of the produce and resulting profits, shown as for rod), becomes as follows : — 


Produce per 

OS 

0 


Value of 
produce in 
gur. 

Expenditure. 

Profit. 

Juice. 

Gur. 

ft 

Mds. 

ft 

R a. p. 

R a. p. 

R a. p. 

10,600 .... 

24*9 

2,050 

87 0 0 

58 15 0 

28 I 0 

14*134 .... 

33*2 

2,733 

116 0 0 

64 1 8 

51 14 4 

17,668 .... 

41*5 

3,416 

145 0 0 

69 4 4 

75 11 8 

21,202 .... 

49*8 

4,099 

174 0 0 

74 7 0 

99 9 0 

24,73^ • • • « 

58*1 

4,782 

203 0 0 

79 9 8 

123 6 4 

28,270 .... 

66*4 

5,465 

232 0 0 

84 12 4 

147 3 8 

31,804 .... 

747 

6,148 

261 0 0 

89 15 0 

1 

171 1 0 


^ * Gur then appears to pay much better than rdh, and this agrees with the general 
opimcm that, even by free sale in both cases, a considerably greater profft is gained by 
sale of the produce in the form of gur, Rdh is sold exclusively to manufacturers, and 
competition has not free play. I had expected to find a greater difference in weight 
between the quantities of rdh ^n&gur produced from equal weights of cane-juice, but 
the proportion given is that usualfy recognized. 

“ Manufacture of raw and dry sugar. — Before explaining the system on which 
^vances and the price of rdb and cane-juice are settled between the cultivator and 
the manufacturer, it will be convenient to give a short account of the process followed 
in manufacturing dry sugar from the ral. The hhandsdri, or manufacturer, takes 
^livery of the rdb at the sugar-mill and carts it home in the kalsisi on arriving at the 
khandsar, the kalsis are broken and the rdb is Hiled into woollen bags, each holding 
about half a maund ; twelve t f these bags are then placed, one on top of the other, in 
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MANUTTAr the holha (also called ardh or kurid), a high narrow chamber, some 2 feet square, or 

TURE wide enough to take one very conveniently ; a weight is placed on top, and a man 

in the occasionally lends his weight. The molasses {,&hira) drains out, and pressing through 

N.-W. P. the kundyer (or dram at the bottom of the hojha) falls into the mand (or receiver). 

& Oudh. « \Yith good tab the molasses should all pass off in one day, with inferior rdb in 

two days : what remains is putri (or raw sugar), and loo maunds of rdb (ser of Rn8) 
bnanjenanpurj should give 50 maunds of molasses (ser of R107) and 50 maunds of putri (ser also 
of R107). The ^utri is then put into a closed room {kancht) Large wooden pegs 
at close intervals are driven into the ground close to the wall round the room, the 
object being to keep putri from touching the wall, 

'^Then on the floor inside the pegs- thin bamboos raised slightly from the 
ground — ^are spread cotton twigs {hinaudhi, kapds) and above this a white cotton 
cloth I on this is spread the putri to the thickness of about three or four feet, and it 
is covered over with stwdr grass. The siwdr is a weed growing in deep slow streams, 
such as the Khanaut in Shahjahanpur. Kahdrs collect and carry m the stwdr 
' The molasses that dram from the putri in the nanchi at first drains into the same 
receiver as the molasses from the bags m the ardh^ but later on the drainings 
become thin and clearer. It is then collected in a separate receivei for boiling, and 
this is considered to be the result of grains of sugar melting from the action of the 
stwdr grsLSS. This is called gkaldwat shira, and is priced and valued higher than 
the ordinary shira, but the quantity is small. On boiling it gives a small quantity of 
ghaldwat putri and a large amount of black inferior molasses, also known as ghaldwat 
shira, there being no specific names to distinguish these two kinds of ghaldwat shira. 
They are very different in appearance at first. A thin covering is given, but the 
stwar is renewed several times, and at each renewal the fresh gras'. is placed next the 
sugar, and the old on the top ; there thus becomes a thick covering, which must gene- 
rate great heat. The converting into khand takes some fifteen days.^ When 
the sugar on the top dries and hardens it is scraped off with an non and is 

spread out on sacking in the sun. The impurities {bandwan) are picked out, and the 
sugar is rubbed frequently and trampled on by men. It is khand (dry sugar), 
and IS stored m bags or store-rooms tiU sold to traders for expoit, most of the khand 
being purchased by traders for export westwards to Gwalior, Agra, Delhi, Biana, and 
intervening marts. Fifty maunds of (sers of 107 tolas) should give about 33 

maunds of khand and 17 maunds of molasses. On the average of ten yeais the price 
of khand is R33-8 per pulla of three khand maunds. The price of molas&es varies 
greatly, an average being perhaps about Ri-8 per maund, 

“ The khandsdrt does not carry on the manufacture further ; and on this account 
it is only necessary to mention the preparation of louia, as khand, gur, and louta are 
the exports. The khandsdrt disposes of the molasses; some is taken by confectioners, 
distillers, and others, but the greater pait is sold to gdrdhas who make louta from 
the molasses, and are generally, by caste, Kulwdrs, Halwais, or Bharjis,- They boil 
the molasses, adding some rdb, until it becomes of consistency like gdr ; it is then 
put into vessels to cool, and as it cools is mad© into solid balls like gdr bhelis, but 
very much larger, being commonly over a maund each in weight. 

The balls are then exported under the name of louta, Louta is sold by Govern- 
ment weight, and new sells at about R6 or R7 gond of three maunds. Molasses 
being sold by the iikona maund, the change in weight covers the loss m manufacture, 
and a maund of molasses gives, it is ^id, a full maund of louta. Louta is seldom 
consumed in Shahjahanpur, where it is disposed of ; but I am told that m districts to 
which it is exported this loitia is commonly sold under the name of gur, and used as 
gitr is here, Louta is of dark colour, and being made from uncrystallizable refuse, 
contains no grains or crystals, and is in taste far inferior to proper gur. Lapia is 
louta less boiled, and too moist to be made into solid balls; lapta is exported in 
leather bags, and a large part of the louta and lapta is exported by water to Cawn- 
pore. Manufactures from khand are only for local use, and export of refined sugar 
is confined to that made at the Rosa refinery ; gdr, khand, louta, and lapta being the 
only forms in which native-made sugar is exported. 

" Sugar weights. — The weights used in Shahjahanpur are— • 

1. Therdh maund of 40 sers, each ser Rn8j the maund equal to 1 maund ig 

sers Government weight, or 121 *413). 

2. The tikona qx pukka maund of 40 sers, each ser R107; the maund equal to i 

maund 13 sers 8 chataks Government weight, or 109®. 

3. The khand (dry sugar) maund of 40 sers, each ser R96; the maund equal to 

I maund 8 sers Government weight, or 98 ’Sib. 

4. The kucha maund, which is half the tikona maund, and consequently equal 

to 26 sers 12 chataks Government weight, or 54'5ft. 

5. The Government maund, equal to 82*3ft. 
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The rdb and hhand maunds are special sugar weights, used only for these articles. 
Rdh sells by the maund, khand by the pulla of three maunds. The iikona maund is 
the ordinary weight of the district] and in sugar business is used for putri (raw sugar) 
and molasses. The kucha maund is subordinate to the tikona^ and cane-juice is sold 
by the kucha maund— so much per 100 kucha maunds 

^'The Government maund, as the rule, is little used except in markets in towns, but 
gur and louta are sold by Government weight. 

The sugar weights are supposed to have been framed with the view of covering 
the loss inherent to each process of manufacture, so that m writing out the account no 
entry need be made for loss. 

The received estimates of average outturn are : from each maund of rdh^ half a 
maund of putri and half a maund of molasses, and from 50 maunds of putri, 33 
maunds of khand and 17 maunds of molasses; the actual loss in each case is 
compensated for by the change in weights. To show the actual loss, I give the 
estimated results in local and English weights. 

Taking 100 maunds rdb, the figures are — 


MANUFAC- 
TURE 
in the 
N.-W, P. 

& Oudh. 

ShahjehanpuF 


100 rdi> maunds * . . • 

(50 maunds 

Should give molasses 


12, 140 

5,450 

5,450 


Total 100 maunds ^ 10,900 


The actual loss here appears to be just over 10 per cent* 
The return from the putri should then be — 


50 maunds putri • . • • • 

Shouldgive : 


ft 

5,450 

3,260 

1,853 


Total 50 maunds • 5,1 13 


The loss here is over 6 per cent. 

The final result from the rdb will be— 


100 maunds rdh 
Give • 


33 maunds hkand 
67 „ molasses 


Total 100 maunds 


ft 

12,140 

3,260 

7.303 


10,563 


The total loss is 13 per cent, on the original weight. 

** The Baragaon kkatauti. — The price otr«5 is fixed in each year at a meeting 
held in Baragaon in the end of Bhddon. Baragaon is a large village in the par- 
ganah of the same name, distant fourteen miles from Shahj*ahanpur and three from 
Pawayan, and situated very fairly in the centre of the cane-producing country. It is 
a place of little trade, except in sugar j but the prices of all ap-icultural produce are 
commonly struck at Baragaon, and according to these prices allaccovints between the 
cultivators and the Baniyas are settled in the greater part in the Shahjahanpur dis- 
trict, and also in parts of the Bareilly, Kheri, and Hardui districts. A prooitious day 
is settled by the pandits ; notices are issued, and a is held, composed of 

traders, zamindars, and cultivators of the neighbourhood. Their duties are simple : the 
pnces in the case^ of cereals, pulses, etc., being only the average of the Baragaon 
market prices during certain terms, and these market prices are invariably taken 
without question from the books of the leading firm in Baragaon. In the case of rdb 
there is no market price, and the khatauti price is derived from the average price of 
khand (dry sugar) for each of the three months of Chait^ Baisdkh, and Jaith. An 
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I example will best illustrate the process. Suppose the average price of khand, as 


TURK 
in the 
N.-W. P. 

& Oudh, 

Shahjehartpur 


ascertained from the entries of sales, to be as follows 
R 

Chait . . 34 per pulla, i.e. 3 raaunds of 96 weight. 

Baisakh . . 32 „ „ „ 

Jaith . , 30 ,, „ „ 


The total 


96, divided by 3 gives an average of 
To this is addedhalf 


Making a total of 


Prices. 
Conf, mth p, 
22 $* 


'' This figure is now taken as annas, and 48 annas, or R3 per rdb maund is the 
kkatauii price of rdb for the past season, the pnce according to which all transac- 
tions relating to the crops of the preceding year between the manufacturers and culti- 
vators will be settled. The price of R3 will, however, only be allowed in the Pawa- 
yan and Baragaon parganahs, and in Bisalpur (Bareilly district). The rdb here is 
supposed to be the best, and for the Shahjahanpur and Tilhar tahsils the price is 2 
annas a maund lower, and for parganah Khutar and the adjoining Oudh districts the 

price is 4 annas lower. 1 hus, with a price of R3 
Price per rdb for Pawayan, Baragaon, and Bisalpur, the price 
* maund. of Shahjahinpur and Tilhar will be R2-14, and 

S a, b, ^^h^tar and Oudh R2 12 per maund. The 

* difference of 2 annas between Pawayan and 

* • * 326 Shahjahanpur is always admitted 5 but it is said 

• • • 340 that of late the Oudh cultivators have begun to 

*"70 • • • 350 object to the 4 annas reduction. Sugar sold at low 

^"71 • • • 3 5 9 rates in 1873, as in that year theie were very 

^|72 • . • 346 few marriages among the Hindus ; and a con- 

^^73 • • • 320 siderable part of the sugar being used in marriage 

— — entertainments, the demand was less than usual. 

0} 19 7 9 Xhe khatauti price of each for the past _six years 

■■■■ is shown, the average coming to just R3-4 per 
Average • 3 3 maund. The price of though following the 

market price of sugar is not a market price, and 

is framed by an arbitrary process, so contrived as 
to give a price sufficiently below the value of tne article to remunerate the manufac- 
turer for his outlay and risk in advances — advances which do not bear interest. 

Price of rdb.—^‘ Rdb is always sold to manufacturers, and the few cultivators who 
have not received advances, and consequently are at liberty to dispose of their pro- 
duce as they wish, generally makegdr; but in parts of the district gur is very seldom 
made and even tenants cultivating on their own capital prepare rdb, and rdb is 
commonly sold by men who, for want of capital or other reasons, find it inconvenient to 
carry on the manufacture of sugar after having made advances to cultivators and 
arranged for a supply of rdb. When thus sold by free sale, bargain is almost always 
made for a price so much above the khatauti price, and it is held that a cultivator 
can, at his own mill, readily obtain a price, 8 to 12 annas, or sometimes one rupee per 
maund above the khatauti price. 

The price of rdb follows that of dry sugar, 
and chiefly depends on the ^ demand for export. The rise in price is much less than 
in the case of the food grains, a result, probably, in part, due to extended cultivation 
of sugar in the Duab. I give the average rdb khaiautis for 30 years, with the price of 
d^ sugar on which the khatauti is founded, and for comparison the average wheat 
khatauti 


1841-50 . 
1851-60 . 
1861-70 . 

S. 4^^ 



Rdb price 
per rdb 
maund. 

Dry sugar 
{khand) price 
per putla 
(3 khand 
maunds). 

Wheat tikona 
maund per 
rupee. 


R a, p. 

R «. p* 

M. S. C. 

• . 

2 10 0 

28 0 0 

0 35 13 

• • 

280 

26 10 8 

I 2 14 

• • 

323 

; 33 8 0 

0 23 13 
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** Sugar manufacturer's profits, -^The sugar-manufacturer’s expenditure on his 
raw material is so complicated by the system of advances that it is almost impossible 
to frame any estimate of the profits of manufacture. 

** Quality of sugar from Bel and Sdrgar Rah. — It is always allowed that the hel 
rah giv^ a much larger proportion of khand than ordinary 01 sdrgar rdh, and that the 
khand is very good in appearance, and so sells well; but it is commonly stated that, 
in subsequent processes, this hel khand does not give good results, that it does not 
retain its whiteness, and that, confectionery made from it, very soon becomes bad, not 
keeping nearly so long as that made from other khand. The sharbai is also said to 
be very bad, and to burn the throat and stomach of any one taking it. These defects 
are very commonly imputed, and always charged to the sajji^ etc., used in the boil- 
ing-house.^ These charges are probably well founded. Under the old system more of 
the sugar is destroyed, but what remains is of excellent quality. The carbonate of 
soda and other substances used under the hel system injures the quality of the sugar, 
as the native process has no means of removing them m any subsequent stage of the 
manufacture. In manufacture under European systems the lime mixed with the cane- 
juice is completely removed in a later stage ; but the salts and alkalies added in the 
hel are never removed, and though much less of the sugar is destroyed, these additions 
injure the quality, and the effect is most apparent in refining processes after the sugar 
has left the khandsdrVs hands. 

Shahjahanpur sugar (I sp^k of native-made sugar or khand) has at present a 
very high reputation, and, I believe, comrnands a higher price in the markets to which 
it is exported than sugar from any other distnct; but very probably the spread of the 
hel system may eventually lower the reputation and price of the sugar, and the in- 
creased quantity of sugar may, perhaps, hardly compensate for depreciation in value. 
At present but little of the sugar exported is made from hel rdh, and this hel sugar 
sells as well as sugar made from sdrgar rdh. The hel system is not yet well estab- 
lished in the district, and my estimates are of outturn from sdrgar rdh. 

Comparison of final outturn •mith results in other cane countries — ^The 
following table shows the quantity per acre and relative proportions of the produce in 
each form according to the estimates of Shihjahanpur produce given in the preceding 
paragraphs : — 


Product. 


Cane juice . 
Rdh . 

Raw sugar {pufri) 
Dry sugar {khand) 
Molasses . 


tb 

Percentage 
of juice. 

Percentage 
of rdh. 

21,202 



4,554 

21*5 


2,040 

9-6 

44*8 

1,220 

5*8 

26-8 

2^739 

12 9 

6o*i 


r IS, tnus, not very much over half a ton per acre 

result cs-he countries two to two and a halt tons per acre is considered a fair average 

IV.-^PANJAB. 

The reader, who may desire very special information regarding the 
sugar manufactures, has a very extensive series of publications to choose 
from. Mr. Baden Powell s Panjdb Products was one of the earliest, and, 
perhaps is still, one of the best. The more recently published Gazetteers 
also contain much of interest. There is only one sugar factory in the x>roV‘' 
ince, namely, that of Sujanpur, in the Gurdaspur district. {See p, 710 

below.) The following two extracts may, however, be accepted as fairly 
representative of all — ^ 0 icxuiy 

• interesting report on the sugar 

indii^ry of this district, furnished, in 1884, the following particulars regard- 
ing the preparations of sugar : — ^ ° 

fn two persons are required 

S .11 f g-enerally have one Tiver 
H ^ enough. Two yokes need two drivers, a®, if there were only 
one, the second yoke would not work at all. For the actual work of the mill tLre , 
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are almost always three men; but m the Awan villages to the south of Jullundur 
city it IS said that, as a rule, only two are employed. Two men sit in the pit at the 
side where the cane is put between the rollers ; the third sits at the opposite side, 
where also is the pot into which the juice drains. The cane is brought from the field, 
trashed, and tied up in bundles about 9 inches thick. The dnvers pass the bundles as 
needed to one of the two men sitting at the same side of the mill. He passes one 
bundle through the mill, and then anotner, and so on. If the cane is long, four bun- 
dles will be so passed ; if short, six bundles. When the cane has gone through the 
mill, the man at the opposite side ties it up again and hands it to a driver who returns 
it to the feeders. When all the bundles have gone once through the mill, two bundles 
are tied together to form one crushing bundle, and when one of these double bundles 
has been pressed, it is not passed back by the drivers, but is shoved back along the 
boards under the juice tray. Of the two men who sit together, one is the captain of 
the mill. By means of certain wedges he can make the rollers work tight or loose, 
and it is his business to 'ee to this. But he also helps in feeding the mill. The off- 
side man simply ties up the bundles and returns them. Where there are only two 
men at a mill, a feeder and a returner, the rollers are closer together, and^thelbundles 
crushed smaller in diameter than where there are two feeders. The cane is passed 
and repassed through the mill bll it is considered fully crushed. The amount of juice 
extracted is about 54 per cent, of the weight of the uncrushed cane. Rather more 
than one-third of the same weight will be good cane fibre fit for rope-making, and the 
rest is broken fibre, good only for fuel. 

^ Working mills in partf^ship. — Generally several cultivators join together 
in working a belna. In Sikh times there was a tax, called hunda, of Rs on each 
belna. This tended to prevent the undue increase of mills ; but now, if the men of a 
village do not pull together well, a needless number of belnas are found. When 
a partnership has been formed, it will consist of 3 or 5 jogs, eachy<?g consisting of four 
bullocks. But the^ term is also applied to as much juice as four bullocks will press at 
one time, and this is 2 maiii, that is, two of the pots into which the juice drains. So 
then I 30g or jori «= 4 bullocks « 2 mattu The partners then settle how many 
g.ch man is to crush at a time, the usual number being 20 to 25, that is, 40 to 50 pots. 
Having done this, they cast lots who is to begin, and in what order the others are to 
mllow. Then work begins, the men and cattle of the partnership working together. 
The man whose cane is being crushed supplies the stoker of the boiling furnace. He 
also arranges for the carnage of the cane from the field, and if gur is made, manages 
the manufacture himself. 1 he partners merely help at the mill and supply one trasher 
V^Tjog, who gets as his wages the arrow of the cane. In a year like this, when fodder 
IS scarce, the whole country is only too glad to go out and trash for the sake of the 
arrows. It is a great advantage to begin ; as the later ones turn, the more danger of 
frost, and m no case does the cane improve by delay. In some places it is the cus- 
tom to have daily turns j but this is only possible when gur is made, or if rdb is made, 
when all the produce^ goes to one trader ; as it would be impossible to arrange for 
daily despatches of rdb to different purchasers. It would take about eight days to press 
20 to 2 $ jogs at 2 to 3 per diem. This would represent the produce of 13 to 14 poles 
per diem, or about iGoft of gur (crude sugar). 

^ ** The Boihn^house. — When the juice has been extracted it may be made 

mtogwr or ra^ Gur is itself a completed product, and can be kept or sold at once in 
the market. But rdb is made only for the purpose of subsequent curing, and can be 
pid only to curers, directly or indirectly. It may be said that, as a rule, the cultiva- 
TOrs thems^ves manufacture gwr, while rab is manufactured by their money-lenders. 

1 he methods employed are very simple. Near the village close to the mill is the 
boilmg-house one for each mill — made of thick mud walls and with a flat roof. It 
has a doorway, but no door. It is generally about 18 feet long and 8 broad. There 
IS no aperture in the roof for the smoke to escape, and in consequence one has to sit 
as cmse to the floor as possible to see anything and escape being stifled. At one end 
of the room IS the furnace. A hole about 5 feet deep and the same in diameter, but 
narrowii^ at the top, is dug inside the boiling-house. Over this the pan is placed 
and hxea in its place with mud plaster to prevent waste of heat. The pan may be on 
a piatmrm of earth afoot high, or level with the ground. In the latter case, the 
stoke-hole, by which fuel is supplied to the furnace, is in a small excavation at one 
side of the pan^ two or three feet square and a foot deep. Outside the- house, at the 
pposite «de of me wall to the furnace, a pit of the same depth and about six feet 
^^are is ^g, and at the bottom a hole is made connecting this pit and the furnace. 

,1 hrougn mis hole the ash^ are raked out of the furnace. On a level with the floor, 
co^enient, another hole is made, and often a rough mud wall is 
off facing the hole and connected by another wall with the side 
Of the boiling-house. This forms a rough chimney with one side open. Through this 
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hole most of the smoke escapes. About 3 feet above the ground over this orifice a 
small frame-work of branches of trees is fastened, and on it the begass, or crushed cane 
to be used for fuel, is smoke-dried. Trash and begass form the only fuel used. For 
boiling the juice a single pan of iron is used, about 4 feet in diameter and one foot 
deep. It is made now commonly of sheet iron, which is much cheaper than the hand- 
wrought iron that was formerly employed. The pan has two large iron handles. 

Manufacture of rdb . — The manufacture of rdh is carried on in this way:— 
When the earthen pot {matti) is full, it is brought into the boilmg-house, and 
the broken pieces of cane, which are at the mouth, are picked out, and the pot 
filled full again with other juice, so that the trader may get his full measure. 
The y«6-maker then takes a large strainer of cotton cloth, and, placing it over 
the pan, has the contents of the pot emptied into the pan through the strainer. 
He then wrings out the strainer and ties it up to a looped rope made of cane 
fibre, suspended from the roof just over the pan. Any juice that remains in the 
strainer can dram out gradually into the pan. The furnace has been heated, and 
boiling goes on for an hour and a half to two hours. The ?'d5-maker regulates the 
firing, which is done by a boy who is supplied by the cultivator. In boiling three 
stages are recognized. The first stage is till the scum breaks. This takes place a few 
minutes after boiling begins, the time depending on the greater or less heat of the 
furnace. The scum is of^ a greenish grey colour, and when it begins to break, the 
fissures are white. At this point the boiler jjours into the pan a couple of quarts of 
the extract of the bark of a tree, with the object of clearing the juice. The bark is 
called sughlai or suklai, and sells here at the rate of about 30 to 4ofi5 the rupee.* 
The extract is of a grey colour and viscous, and probably acts as the white of an egg 
does in clearing soup. The scum is next skimmed off with a round, almost flat, per- 
forated ladle and thrown^ into a straining cloth, placed over a shallow rectangular 
basket made of cotton twigs. The baskets rest on the ground on one side, and on 
the other on a stick placed across a section of the pan. The shimmering is continued 
till the juice is clear, and during it sughlai is poured in twice more; and, 

finally, a quart or so of plain water is added. The second stage, during which the 
* charge* is said to be rising, now begins, and continues almost to the end. During 
this stage the water of the juice is still in excess, and the boiling is less concentrated 
than at the final stage. While the charge^ is rising white scum forms in small 
quantities on the surface and adheres to the side of the pan ; and, indeed, does so, till 
the boiling is completed. This scum is scraped off with the perforated ladle and put 
into a small earthen pot from which it is retransferred to the next charge. The scum 
in the basket strainer is subsequently tied up in the cloth (which is hung up to a peg 
in the wall), and any juice left drains into another earthen vessel whence it is poured 
into the next charge. The remaining scum, as well as that got from the straining ; 
before boiling, goes to Changars (a wandering tnbe), if there are any about. If not, it i 
is thrown away, or the very poorest of the poor may consume it. 

*^At the third stage, the charge is said to be bubbling. Most of the water has 
evaporated, and the bubbles of the thick liquid are smaller than in the previous stage. 
At the proper moment, which seems to be determined by experience only, the rd6- 
maker pours a little oil rape-seed {sarhon) or sesamum {til), about half a wine glass- 
full, into the pan, This IS said to check too rapid boiling, 1 he effect is like that of 
oil on a troubled sea. The violence of the boiling at once decreases. The boiler now 
takes a large iron ladle containing, perhaps, a couple of quarts, and takes up some 
of the liquid and pours it out. He then rubs his finger on the ladle and feels the 
consistency of the syrup. ^ Again he does so, till he is satisfied the boiling has proceed- 
ed far enough. He also judges of this by what is called the efflorescence* In the 
centre of the pan the juice gets whiter than on the sides, and tne boiler professes to 
see something resembling flowers, principally there, but also on the sides. A third 
guide is the noise made by the boiling syrup when taken up in the ladle and poured 
against the side of the pan. When the proper consistency is attained, what remains 
in the pan is ladled into an earthen bowl buried in the earth close to the pan. A cloth 
is placed^ betvveen the pan and the bowl to prevent the r&h which falls from the ladle 
being dirtied by contact with the earth. By this time another matti of juice is stand- 
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* Suklai is said to be got from the branches of various trees m the Hoshiarpur 
and Kingra lower hills. These trees are the pula, bakal or dkdman, harna and 
idin ; and in case of necessity the bark of the falsa even may be used. But the 
pula and bahal are most prized. From Stewards Punjab Plants these trees would 
seem to be Kydia calycina {pula), Grewia oppositifolia {bahal or dhdman), 
Crataeva religiosa {barna)> Morus paryifolia {tuiri), and Grewia asiatica 
( falsa)* 
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ing ready, the pan is recharged, and the whole process goes on over again The rah 
in the meantime i- taken out of the bowl into which it was ladled and is put into a 
large earthen jar, which rests on a pad made of cane-fibre, and which holds from 240 
to 48ott). The (Country j’ars are small; but those got from Tanda, in^ the Hoshiarour 
district, are large. A mark is made on the jar for every bowl of rad put in. When 
the jar is full, it is closed with a cane-fibre plug which is tied to the mouth of the jar 
and plastered with mud. When the trader to whom the rah belongs sees fit, he has 
it removed to the curing-house. It is considered an advantage to keep the jars when 
full some days in the boiling-houSe, as the heat is thought to help concentration. 

Manufacture ^ gur. — ^The manufacture of f{ur as ordinarily carried on is ex- 
ceedingly simple. The juice is poured into the pan without any straining The 
broken pieces of cane and other impurities which float to the top are taken out by hand, 
and then the juice is boiled till the efflorescerice appears. At this stage the gwr-maker 
takes a short wooden crutch and stirs the boiling mass round and round and backwards 
and forwards with the arm of the crutch till the proper consistency is attained ; that is till 
the concrete is a soft, very pasty mass, but not at all liquid. Next, the pan, which in 
the case of gur is not plastered on to the furnace, is lifted up by the two handles, and 
the charge poured and scraped out into a platter made of mud and chopped fibre of the 
false hemp plant {^anrC)^ sun-dned, about 3 feet in diameter and with a low raised 
rim. In this it is worked with a ramha, such as described above, till it becomes just 
about concentrated enough to retain the shape it is to have. A cloth is spread over 
one scale of a balance, and enough gur put in to equal the 2 seers (5 seers local 
weight, about 4ti)) in the other scale. Then the cloth is closed so as to form a round 
ball of the gur^ which is then taken out and kept till used or sold. During this keep- 
ing it gets gradually dner, till outwardly it appears quite dry. When the ramoa 
gets clogged with tne concrete, it is cleaned with a wooden wedge. In the Dhak and 
SirwAl, and rarely elsewhere, more attention is paid to the manufacture of ^ur, and 
impurities are strained out as in the case of rdh* The resulting gur is whiter than 
that ordinarily manufactured, and is made into small cakes about the size of a bun 
called pesi. The large round lumps are known as hheti or ror% i these latter are 
mostly sold to men from the Malwa, who come across with their carts and are not 
particular about quality Pesi are sold more by retail, where a finer kind is needed. 
They are of no fixed weight, but never exceed a pound-and-a-half. 

** Manufacture of shakar, — From cane of superior quality, especially that grown 
on the sinwin system, shakar is made in the same way as the pesi gur. This 
product differs from gur, in that it cannot be formed into big lumps. It is consequent- 
ly made up into small pieces, and these are rubbed by hand till they become a sort 
of powder. 

Boiling of rah and There appears to be no difference to speak of 

between the time rdb is bo-led and that needed for gur ; nor is there any difference 
in the way the furnace is heated. 

** The curing-house, — A sugar curing-house^ consists of a room generally ex- 
ceedingly dirty and with no apertures for ventilation. There may be one or more 
vats, and their size varies. The shape is usually rectangular. When possible, two 
walls of the room are utilized to form two sides of tne vat, and the two other sides are 
formed of low walls made of brick and mud plaster. At the bottom of the vat are 
placed pieces of wood extending from one end to the other, or crossways, and spaces 
between them. On these a matting of sarr (Saccharum Munja) is placed, and this 
is covered with a cloth. The sides of the vat are faced with a matting made of rivei - 
flags. Under the floor of the room, but not under the vat, is a cellar, connected by 
a narrow well with the top of the floor. When the rdh comes from the mill, it is 
emptied out of the earthen jars into any convenient vessel by men, who get half an 
anna for each small jar, and from one anna to an anna and a quarter f or each of the 
large jars. The rdh has to be extracted by means of a ramha^ or trowel. It is carried 
into the curing-house in the vessel into which it has been emptied, and is there trans- 
ferred to the vat. When the vat is full, the rdb is left in it for several days without 
further l^eatment, except that the room is kept full of smoke, especially at night, in 
order, it is said, to dry the rdb. After eight or ten days, the rdb smoothed doiyn and 
covered with a layer of.7/fU, a couple of inches thick. The jhld (Hydrilla verticillata) 
is a plant found in streams, and in this district is got mostly from the Hem river, but 
also from the Sutlej. It is collected by a caste called Jhiwars, and the price, which 
is fixed per 100 mar^ (of 33ft) each) of rd,h to be cured, depends on the distance to 
which it has to be carried. Close to the Bein the price is about R i-S per 100 mans, 
IVo other aquatic plants which I cannot identify, kareli and bhdlu, are also used, 
but not commonly, though kareli is said to be better than/^^/a. Every third day the 
jdld is turned up, and a fresh supply put below it next to the sugar. The oXajdld 
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is not removed, but is placed over the new layer. The effect of the j did is to turn the 
upper crust of the rdb of a whitish colonr and to soften it, so that it becomes some- 
what powdery ^ When the second supply f/dld is g^iven, the soft white upper layer 
ot the sugar is scraped off with a small curved iron scraper. This is done in the 
evening, and the next day the sugar, which has been thus got, is placed on coarse 
sacking made of false hemp, and trampled by men for several hours in the sun, after 
which It is of a very pale straw colour, and is known as khand, while before it was 
called bed. This process is repeated every ‘Cmxejdld is applied, till the curer thinks 
he has got as much out of his rdb as he can. In the meantime the molasses, or syrup, 
which was in the has beeen draining away thiough the straining cloth at the 
bottom of the vat into the spaces between the pieces of wood, and thence has flowed 
through an orifice in one corner of the vat into a bowl-shaped hole in the floor, and 
thence into the cellar. When needed it can be drawn ud through the well. The time 
needed for curing a vat is from six weeks to two months, and the j did will be renewed 
10 to 15 times. Occasionally, when the vat is failed, a solution of about ifij of Si/jyj 
(impure carbonate of soda) in 30 times its weight of water to every > 00 mans (of 
33 fb each) of rdb is poured over the rdb. But this system is going out of fashion. 
The j did is not applied when wet, and so its effect seems hardly that obtained -n the 
'claying’ process, the principle of which IS the washing out the molasses from the 
crystals by means of the water draining away from the wet clay.” 

Grades of Cured Sugar . — ^The cured sugar obtained by this process maybe 
taken as three-tenths of the rah. In the Dhak, one-third is said to be got, and 
further to the west only one-fourth. But three-tenths is a fair average, and these 
great differences are somewhat doubtful. A certain amount of wastage takes place, 
and there is also loss from evaporation. It is difficult to say what this amounts to, 
but probably it will not be far from one-tenth of the rdb used. The rest is shir a, or 
molasses. The cured sugar is not of uniform quality. Some recognize more, some 
fewer classes, but there may be said to be three generally recognized grades. The 
top^ layers are called chitiikhand or white kkand; below them is second class Mani / 
while the lowest portion is ialauncha. Chitti kkand is of a lighter colour than second 
class kkand, while iahmncha is of a dark-brown colour. The amount of each turned 
out depends entirely on the maker. If much chith kkand is made, there is said to be 
great loss of sugar which drams away with the molasses, owing to the repeated 
action of they If the manufacturer is making for the upper Panjdb market, he 
will produce much ckibii kkand, but if for the Malwa and Rajputdna markets, he 
makes the lower qualities. In plH.ces where Europeans have penetrated, the first class 
kkand is also called chini, but this name is applied by the people to a refined suo'ar 
which will be noticed hereafter. ^ * 

** Molasse:, Sugar.— Ideiove going on to refined sugars, the manufacture of 
molasses sugar may be noticed. About 30 to 40ft (15 to 20 seers) of molasses are 
boiled in an iron pan for about three-quarter of an hour, till the mass is reduced to 
three-fourths of its original weight. No straining or purifying takes place. The time 
of boiling may be less or more, depending on the extent to which the furnace is 
heated. The resulting gdr is made into large lumps, and shoved into bags, where 
it settles into a solid mass. Large but very variable quantities of molasses sugar are 
made. The amount depends entirely on the demand of the day 

“ Refined Sugar. — The refined sugars usually made are nasn, kuzd misrt and 
chzm or bdra. Misrt is made in this way. A certain amount of (say one 
man of 82 ft) mixed with one-fourth its weight of water is boiled in a large pan 
When the scum collects at the top as in the manufacture of rdb, about one pint of 
milk is mixed with a gallon of water and poured into the pan, afterwards a quart of 
water is added twice, and finally half a pint of milk m a quart of water is poured in. 
All this is to make the impurities in the kkand rise, when they are repeatedly skimmed 
off. When the syrup has been thus cleared, it is removed from the fire and as 
much as is needed is put into another pan, which is boiled again till the proper stao-e 
is amved at, when the contents of the pan are poured into a flat iron tray about feet 
in diameter and with a raised edge of about an inch in height. Here it stands for a 
few hours Occasionally a second boiling is poured over the first, in which case when 
the misri is removed from the tray, it separates into two thin flakes. The tray is thL 
placed in a slanting position, and the syrup, or treacle in the sugar, drains out of hole*; 
made in the lower edge of the mass. 

" As this draining goes on only for one day, a good deal of syrup is left, and so 
misri IS never really dry. It is of a damp yellowish white colour; and sLws the 
crystals clearly. About three parts of misri Site made out of four of kkand ora. 
trifle less. In making ckini or bdra, the preliminary stage is the same as in the case 
of misri ; the kkand is mixed with water boiled, defecated with milk, skimmed and 
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removed from the fire. From the syrup thus obtained half a dozen large ladle-fulls 
are boiled again till the proper consistency is reached, which is "much the same 
as that of rab. The contents of the pan are then poured into another pan, and 
rubbed against the sides with a small crutch till they set solid, which occurs in a few 
minutes. They are then scraped off with an iron instrument something like a chisel, 
and pounded with the crutch for about ten minutes.^ The result is a very soft, floury, 
almost white sugar, which is chini or h4ra* There is no waste to speak of in making 
chini — one in forty is what is usually reckoned. Kuga mtsrt is simply sugar-candy. 
The syrup, after refining with milk and re-boiling as in the case of misrt^ is poured 
into small round earthen moulds, in which are suspended several threads. When it 
has set, the mould is turned upside down, and any superfluous molasses drams on 
along the threads. KUza misri is of varying quality 5 some being quite white, and 
some yellow. In some the crystals are found only along the threads and in a thin 
layer on the sides of the mould, while in some the whole mould is filled up with 
crystals. The quality depends on the khand used, and also on the amount of clear- 
ing the syrup gets. In first-class candy, milk will be used half-a-dozen times, crys- 
tallization is completed in about four days, and the candy is ready in a week. 

Quality of the sugars a'oerage prices^ — Relation of saccharine product to 

each other , — The following table will show the chief saccharine products of the 
district and the relation they bear to each other. Vinegar is also made for home use ; 
but further notice of it is not needed 
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Gur is also known as hand siydh, and shakar is also called shakar surkh, ^ But 
the second names are not used by ordinary country people, but by those who wish to 
show their learning. So, too, khand is also known as shakar taru The woi d kand 
is Arabic, and the origin of the English word candy. Khand is the same as the 
Hindustani kh&nd, and the distinction between the two words kand and khand should 
be carefully kept in view. They may have the same root all the same. It is a 
question what English terms should be used to express these products : gur and 
shakar are apparently^ the same thing, the only difference being shakar is made from 
a superior quabty of juice, and tiiat its particles have not the same cohesiveness as 
those of gur. As far as I can see, gur and shakar are what is known as ' concrete 
sugar,’ and in any case this is a very suitable name. For nothing seems better 
than ' undrained raw sugar,’ as suggested by the late Mr*. Q. Butt, C.S., in his 
paper on * Sugarcane cultivation, Shajahanpur District.’ Khand is ' raw * [or 
^ moist’ or ‘brown’ or ‘grocery’] sugar, and talauncha is merely an inferior 
quality of khand, Shira is molasses, and the gur made from it may be called 
molasses sugar, a well-recognized term Misri might be called ‘ crystallized sugar,’ 
though the term lacks definiteness. Kdza misri, and similar products called simply 
kand and made in a mould,^ are ‘ sugar-candy.’ Chini might be designated * soft, 
refined sugar.’ As to let, it is only ‘boiled fermented cane-juice,’ or ‘ unciystalliz- 
able boiled cane-juice.’ To the unlearned in sugai -making, the name ‘loaf-sugar’ or 
‘ lump-sugar’ would give the best idea of what misri is. But ^ loaf-sugar ’ is 
already appropriated to the finest product of the most scientific refining, and to use 
the name might mislead those most interested in having accurate information. If a 
technical term is to be used, ‘crystal sugar’ would seem more appropriate j but 
for the same reason that leads to the rejection of ‘loaf-sugar,’ it is, peihaps, better 
to have a more indefinite name. When on the subject of names the often- 
repeated derivation of misri from Misr (Egypt) and chini from Chin (China) may 
be noticed.” 
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^‘Prices. — Sugar-candy is but little made, and not everywhere. Misrt t^n^chim are 
made by all confectioners and in large quantities, but only to supply local demands. 
Shakar also is consumed mostly locally. j 1 

^‘GuYf both ordinary and that made from molasses, khandt talauncha and molas- 
ses, are largely exported.* Lett 3,s already said, is of no value. The average prices 
for a long series of years, from 1862-1S81, may be taken as these • — 

Rab 16 j Gur 15 ; Shakar 12 ,• and Khand 4 sers per rupee [the ser is 2B nearly]. 
** Prices have been comparatively steady. The present prices are approximately 

Rab 16 ; Gur (pesi) 14 j Gur (bheli) 16 5 Gur (or molasses, 26 ; Khand (chitti) 4 j 
Khand (2nd quality) 5; Khand (Talauncha) 8 j Shira 42 j Misn 3 ; Chini 3^ 5 and 
Kuza misri 2 sers the rupee. (This is the expected season’s price, but it has not been 
fixed yet.)” 

Hoshiarpur. — '‘Three pairs of bullocks are generally required to 
work it at one time, and, if worked night and day, nine pairs are necessary. 
There are, however, smaller helnas worked by only two pairs of bullocks. 
A helna costs R30, and lasts about seven years; but its rollers have to be 
constantly renewed. The village carpenter takes R2 for setting it up every 
year, 'as well as four canes a day while the pressing is going on, and a 
drink of the juice every third or fourth day. Another of his perquisites is 
half a ser [kacha] of giir for every large vessel {chati) of juice expressed. 
The bullocks cost from R20 to R25 each and last five or six years. An 
iron boiling pan {karah) is also required, costing from R16 to R20; if hired 
it costs R4 a year. The number of hands required to work a sugar-press 
are— (i) a man or boy to drive each pair of bullocks 5 (2) a man to put the 
bundles of canes between the rollers, called dohra ; (3) another to pull out 
the canes on the other side and pass them back, called mohra, 

“ The canes are tied in bundles of 50 or 60, called datha, and are passed 
through the press 30 or 40 times until the juice is all extracted. The dry 
stalks or cane trash, called packht, are useful for making ropes and mats, 
and for tying sheaves of corn in the spring harvest. A belna is generally 
worked by partners, who help each other in stripping the leaves of the cut 
canes and preparing them for the press, and in providing bullocks to 
work it. The juice, as it exudes, flows into an earthen vessel called kalart, 
from which it is carried to the boiling pan. 

“The next process is the boiling ot the juice, and it differs according to 
the article required. The cultivator makes either — 

“ Gur — Coarse undrained sugar, or compost. 

*‘Shakhar — Coarse undrained sugar dried. 

“ Mdl The sugar material from which drained sugar is made. 
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“For the first two the boiling process is the same. In making gur the 
boiled juice is emptied into a flat dish called gand, and allowed to cool, 
when it is worked up into round balls. For shakkar the cooled substance 
in the gand is well worked with the hands into a powder. Gur and 
shakkar will not generally keep good for more than a few months; they 
deteriorate in the damp weather of the rainy season and lose their colour, 
but are still saleable at a reduced price for a year or two. In making mdl 
rdhy the cane-juice is not boiled so much as for gur or shakkar^ but during Conf. •mitk pp.. 
the process a material called {sukldi)> consisting of a gummy preparation 295, 305- 
of the bark of the pola (Kydia calycina) and sometimes of the dhaman 
(Grewia oppositifoHa), is dropped into the boiling^ pan to clarify the juice. 

The scum is taken off as it rises, and when the juice has been boiled suffi- 
ciently it is emptied into open vessels, and when cool into large earthen 
jars called mati* The plan of using three or four separate boiling pans, as 


* Molasses are also extensively used locally in the preparation of tobacco for 
smoking- purposes. 
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in the North-West Provinces, is not followed here, except in one village in 
Dasuah (Hardo Khandpur), where the method has been introduced by a 
man from the south. The leaves and refuse of the cane are used^ for feed- 
ing the fire, which is tended by a man called jhoha. The boiling and 
straining are superintended by one of the partners of the belna; if gur or 
shakkar are being manufactured, and in the case of mdl rah, by a servant 
of the trader who has agreed to purchase the rdh, called rdhia, 

** The making of drained raw sugar {khand) is generally carried out by a 
regular trader. The process requires a great deal of superintendence, and 
few cultivators proceed further than the making of the first crude substances 
above mentioned. In making hhand the mdl rdb is emptied into large 
vats [khdchni), lined with matting capable of holding from 8o to 400 
maunds of rdb. At the bottom of the vat are a number of small channels 
leading to reservoirs outside, and on this flooring are placed pieces of wood 
on which is a reed mat, over that a piece of coarse cloth (pal), the sides of 
which are sewn to the side mats in the vat. After a time the molasses 
(shira) exudes through the cloth and matting at the bottom to the reser- 
voirs outside, and is thence collected in earthen jars. After the rdb has 
been in the vat about 10 days, and the mass hardened sufficiently to bear 
a man’s weight, it is worked up with an iron towel so as to break up all 
lumps, and smoothed with a flat dish previously rubbed with ght. Then 
layers of jdla (Potamogetoa), a water-plant, are placed on the top, and after 
every few days the jdla is rolled up, and the dry, white sugar at the top of 
the mass taken off, and fresh /a/a put next to the rdb, the oXdjdla being 
placed over that, so that as the sugar is extracted the super-incumbent 
weight oijdla increases. Towards the end, if it is found that the weight 
of jdla is carrying sugar as well as molasses through the pal, some of the 
old jdla is taken off* It takes three or four months to empty an ordinary 
vat by this process. If begun when the weather is cold, it is custornary to 
light a fire in the room containing the vats before putting on the jdla, in 
order to make the molasses drain off quicker. ^ The sugar taken off is 
spread out on a piece of coarse canvas on a hard piece of ground in the sun, 
and well trodden with the feet until it has been reduced to^ a dry powder. 
This substance is called khand, and sometimes chilli, and is the ordinary 
coarse drained sugar sold in the market. The other forms of sugar are 
Bdra, horn khand boiled in water and clarifitd with milk. When 
the substance has become a sticky mass, it is taken off the fire, and well 
worked with a piece of wood until it becomes a dry powder. Another 
kind of xTiievyox bura is made in the same way from the sugar which adheres 
to the yi/a in -the vats Mwn, also made from khand mixed with water 
and boiled to evaporation. It is then put into a flat dish called tawi, and 
when set, placed in a slanting position for the moisture to dram off. Kussa 
misri, prepared as misri only with the best khand. After boiling, the 
preparation is poured into little round earthen vessels in which threads are 
placed, and when the sugar has set, the vessels are inverted. The crystals 
adhere to the sides of the vessels and the threads and the moisture drains off. 
The vessels are then broken, and the sugar taken out. This is the ordinary 
candiedsugar. Talaunchd, coarse, moist, red sugar, being either that left 
at the end of the draining process in the vat, or molasses containing sugar 
and boiled and drained a second time, also called dopak Pepri, the 
treacly sugar that adheres to the pieces of wood or the reed mat at the 
bottom of the vat. 

It is difficult to put down the real cost of cultivation, as sugar-cane is 
only one of many crops grown by the cultivator, and nearly all the labour 
expended on it is that of his own hands and of his family and servants, 
but the marginal table is an average estimate for four acres of sugar-cane 
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which is about the amount that one belna can press. The results of ex- 
periments made as to the outturn of sugar-cane are given below 




Area under 

Total 

Average 


Year. 

Detail. 

experi- 

outturn of 

outturn 

harvest. 



ment. 

gur. 

per acre. 



Acres. 

Mds. 

Mds. 


1879 

Irrigated 

Unirrigated 

6* 

2I‘8 

102*3 

404*1 

>7*1 

18*5 

Average. 

1880 . "I 

Irrigated 

2*4 

29. 

12*1 

j- Good. 

Unirrigated 

33*4 

643*5 

19*3 

1881 .| 

Irrigated 

Unirrigated 

6-2 

40*9 

159*5 

830*2 

25*7 

20*3 

Very good. 

1882 . 1 

Irrigated 

Unirrigated 

4*5 

28*6 

97*1 
490 8 

21*5 

17*2 

1* Average. 

Total 

Irrigated 

19-1 

387*7 

20*3 


Unirrigated 

1247 

2,368*6 

19*0 



Total 

143*8 

2,756-5 

19*2 
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Seed ••••••••*• 20 

Manure . 8 

Field labour 30 

Carpenter 2 

Hire of boiling pan 4 

Average annual cost of belna ..... 4 

Jhoha, or fireman 6 

Other labour at the sugar-press • • • • • S 

Government revenue ••.•••. 14 


Total . 96 

Or an average of R 24 per acre. 

“ In every case the outturn of has been taken, not boiled juice or 
rab. It is curious that the average produce on unirrigated lands, on which 
the majority of experiments has been carried out, should be higher in two 
years than that on irrigated The fact is, that scarcely any irrigation is 
required in this district ; the great sugar-growing tracts have a naturally 
moist soil, and even where irrigation is available it is often not used. 
From the above statistics we are justified in taking 19 maunds of as a 
good all-round average per acre. Assuming the price current to be 16 seers 
per rupee, the value of the outturn on four acres would be R190, or R47-8 
per acre, and the net profit of the cultivator R23-8 per acre. The profit 
should be much the same if mdl rdb is made, as the rather larger outturn 
of this commodity, as compared with gdr and the lower price, counterbalance 
each other. But, as a rule, rab is more profitable, as the cultivator gets 
ready-money for it at once. In the case oigur^a^ has to consider the 
market in selling, and meanwhile some of it is eaten in the family, and 
some must generally be given to friends and relations. Captain Mont- 
gomery had an experiment carried out in order to show a statement as 
given in Appendix II, Government of India Resolution, No. 505 A., dated 
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30th May 1882, Department of Revenue and Agriculture. The results are 

-- given in the margin. The outturn of 
ON gur here is much larger than the 

average given above for the whole 

Rab, district. Even so the outturn per 

acre is only about three-fifths of that 

given for the Shdhjehdnpur district, 
though the relative percentages be- 
tween the different manufactured 
*" commodities are rrjuch the same. 
37*9 Canes are never sold in the bulk, 
because the growing and pressing 
= are done by the cultivator ; only near 
towns are they sold separately for chewing. The estimated outturn per 
acre is about 30omaunds, equivalent to 10 tons and 14 cwt. The average 
market prices of the different kinds of sugar are as follows : — 


English 

Equivalent. 

Native 

name. 

Price 

per 

Rupee. 

English 

Equivalent. 

Native 

name. 

Price per 
Rupee 

Boiled cane-juice 

Undrained sugar 

Common draii!- 
ed sugar 

Mdl rdb . 

f Gdr , 

\Shakkar . 

Khand 

ip'seers. 

16 ,, 

13 « 

4 

Better sorts of 
drained sugar. 
Candied sugar 
Very coarse 
red sugar. 
Molasses. 

SB dr a . , 

( Mhri . 

Kusa misri . 

J Pa;auncha . 
\ ?epri , 

Shira » 

3 seers, 

>» 

5 ,» 

Not ordinary. 
Sold 32 seers 
per rupee. 


Cane , 
Juice, 
Rdb . 
Gur . 
Khand 
Shira , 


Outturn 
per acre. 


Maunds, 

295 

149 

It 

20J 


PfiRCENTAGE 


Canes Juice. 


50*3 

11*5 

87 

3 3 
6 9 


22 8 
17*2 
64. 
138 
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|*As a rule, the cultivator is under no obligation to the money-lender 
during the period of cultivation; nor in the pressing, if only undrained 
sugars (gur or skakkar) are made.^ If mdl rdb is made, the trader often 
gives an advance when the pressing begins, calculated on the prob- 
able outturn, and accounts are settled after the whole has been delivered. 
Interest at 24 per cent.^ is usually charged only on the balance if the out- 
turn has been over-estimated. The refinement of sugar is very seldom 
attempted by any but the most opulent cultivators. Probably not more 
than two or three per cent, of cultivators proceed further than the making 
ol gur, skakkar or mdl rdb^^ (Gasf,, Hoshiarpuri g'j’^ioi), 

V.-CENTRAL PROVINCES. 

Nothing further need be said regarding the sugar manufactures of 
these provinces to what has already been given in Mr. J. B. Fuller’s 
paper republished above (pp. 187-95) in connection with cultivation. 
The sugar manufactures of these provinces are relatively unimportant. 


CENTRAL 
INDIA 
RAJPUTANA. 
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VI.—CENTRAL INDIA AND RAJPUTANA. 

So much has already been said regarding the sugar production of these 
states in the chapter on Cultivation (pp. I95“208) that it does not seem 
necessary to furnish a special chapter on the sugar manufactures. In 
some of the states sugar-candy is made, and obtains a high reputation, 
such as that of Bikanfr. 

VII.~BOMBAY AND SIND. 

• Director of Land Records and Agriculture, Bombay, fur- 

nished a note on sugar from which the following may be here given • 
Sugar-boiling Pans * — ^These are either of copper or iron. The iron pan is 
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far the most common. Pans again are of two desciiptions. On the one hand is 
found a shallow wide pattern, and on the other a nar- ow deep pan. As far as I 
have been able to ascertain the Bassein pan is the only one of the latter description. 
It demands a far greater amount of fuel, but it is credited with making better and 
more lasting j'w/. There is no doubt that, as elsewhere, the deep narrow pan will 
in time disappear, for its consumption of fuel is greater than the scarcity and higher 
price of fuel will allow, without special concessions, such as havetp to date been 
made from forests in Bassein . Even in Balsar close by the shallow pan 13 used, I 
know of no place, except Kanara, where the shallow pan is made of copper. The 
iron pans vary to some extent in size and also in depth. The shallowest and widest 
IS that used m Poona, where fuel is dear. With it there is no difficulty in making 
gul with no other fuel than the crushed cane. The capacity of the Poona pan is ^rd 
greater than of the Bassein pan. The comparative requirement of fuel may thus be 
stated. The Bassein pan requires for an equal weight of juice as large a weight of 
dry wood as the Poona pan does of freshly squeezed cane. I have experimentally 
demonstrated this fact. 

“The iron pan costs about R20 and lasts three or four y^rs. In Bassein the copper 
pan costs much more (say Rys), lasts much longer, and is sold for its full value as 
copper when no longer fit for use. But for its initial cost the shallow Kanara copper 
pan would probably be extensively used. 

“ Cane Mills * — Wooden mills are slowly, but gradually and surely giving place 
to the improved iron mills, of which several patterns are coming into use. These I 
shall describe separately. The objections to the iron mills are purely imaginary. 
The most common one is that the juice is discoloured. It is even asseited that the 
wooden mill extracts a larger percentage of juice, but this is so far from being the 
fact that the chief merit of the iron mill is its efficiency. On the Bhadgaon Farm 
iron mills have, after long and patient waiting, overcome all prejudices. The only 
complaint comes from the Kumbhars (or potters), who by custom claim the crushed 
cane as their remuneration for supplying the pots and vessels required to receive 
the juice from the mill. The wooden mill was so imperfect that the Kumbhirs were 
able to extract a considerable amount of juice from the crushed cane and to make 
Potters' gul* They can get nothing from the cane which has passed through 
the iron mill. ^ In Surat, Ahmadabad, Kaira, and the Palanpur Agency a few iron 
mills are now in use, but the wooden mill still holds unimpaired sway in the rest of 
Gujarat. 

** In the Deccan, iron mills are pushing their way. The inventor of a three- 
roller mill at Poona — whose mill will be described — has pushed his invention with 
great energyand is overcoming all objections. The ryots can seldom buy mills, but 
freely hire them. 

“ The cost of the wooden mill, made of babhul, is from R20 to R25, and that lasts 
ten years if well made and if kept under water in a well during the hot season. 

“ There are two patterns of indigenous wooden mills— one with two and the other 
with three upright rollers. In the former the upper portion of the rolleis forms a male 
and female screw respectively, and js called the na’ora^naDri — husband-and-wrfe— mill. 
The only difference in the latter is that there are two female screws, one on each side 
of the male, to the top of which is attached the lever, at each end of which the bullocks 
are yoked. The cane is passed and repassed as often as 6 times, but generally only 
3 times till the juice has been exti acted as far as possible. In the double squeeze 
pattern the cane is thrust through between the male and one female screw and back 
between the male and the other female screw. In the single squeeze it is thrust 
back as it came. I do not know the origin of the different patterns or their com- 
parative merits. 

“The following patterns of iron mills are in uSe;— 

horizontal mills by IVIcOnre of Glasgow or imitated from them 
of different sizes. The largest has rollers 16" m diameter and 30'' long, and cost 
about R 1,000. The smallest possesses rollers 8" in diameter and 14" long. Cost 
R500. 

2. ^‘Three-roller upright mill, patented by Mr. Subrav Ghowhan of Poona, 
with iron frame. The rollers are smooth. This mill is made in sizes with rollers 
varying from 4" to 13", and costing from R25 to R300. The R200 size (rollers 11'*) 
is the favourite. It is hired at Ri per diem. 

3. “Single and double-squeeze Bihia mill. The former has rollers 8"x 10'^. 
The latter two rollers f a and one break roll 4|*'x8". Cost R150 and R160 re- 
spectively. The rollers are slightly grooved. 

“ It IS not necessary to discuss the respective merits of the iron mills. AH are 
far superior to the wooden mills. They save in time and labour and extract a larger 
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percentage of juice The most efficient is the horizontal pattern by McOnie, but 
its puce IS very high. The Bihia mills are very portable. Wooden mills are super- 
seded wherever any of the iron mills are available for hire. Few ryots can afford 
to purchase, and the village Bania is not educated to the point of encouraging agri- 
cultural improvement yet.’’ 

Khandesh.— “ Sugar-making is carried on by all the better class of 
cultivators. Great stone sugar-mills, found in many of the Satpuda 
valleys, show that sugar-cane used to be more widely grown than it now 
IS, The molasses is sold by the maker to the village shop-keeper at the 
rate of from i{d,tQ Q.\d. (i—ij annas) a pound. The dealer generally 
gathers a considerable quantity and forwards it to one of the district trade 
centres. Pimpalner and Ner in Dhulia are the chief producers of sugar, 
and the supply is gradually distributed among the district shop-keepers 
and travelling pedlars. The yearly outturn is estimated at about 1,100 
tons. Almost all classes use it, and little leaves the district. Much is 'im- 
ported by rail. The ordinary retail price varies from to (i| 2 

annas) a pound, with a slight rise during the marriage seasons. In pre- 
paring dainties the rich classes make use of refined sugar brought from 
Bombay and Benares. 

“Sweetmeats are made in most large villages. The makers are chiefly 
Hindus of the Pardeshi^ Gujarat Vani, and Bhatia castes. The industry 
supports about 100 families, the women helping the men. Their work is 
pretty constant, but they are specially busy in the marriage seasons and 
at fairs They work from six to eight hours a day. They buy the sugar 
and spices, and offer the sweetmeats for sale in their shops or at fairs and 
markets. Sometimes materials are given them to be made up for a feast. 
The indust^ is fairly prosperous, the monthly earnings of a family vary- 
ing from £i to (Rio to R30). The sweetmeats of Dhuha, Chopda, 
Jalgaon, and Bhusdval, have a special local name. Very few leave the 
district ” — (Bomb. Gaz., XII ^ 226), 

Kolhapur. — The following account of sugar-manufacture completes 
the passage from the District Gazetteer, the first half of which has been 
given in the chapter of this article which deals with the cultivation of the 
cane : — 


“ The mill is set up in a corner of the field and employs about seventeen hands and 
sixteen bullocks. Five men called phadkaris are employed in cutting, topping, and 
stripping the cane. Fresh-cut canes give a larger percentage of juice, and so the cane 
is cut as required by the mill. One man called molkya^ or the bundle-man, carries the 
cut canes to the mill. The khdndkya chops the canes into pieces about a yard Ion®-. 
The tops** with one joint are kept for seed-cuttings, and the lower pieces are tied 
in bundles. Seven men work at the mill. The bharkavlya feeds the mill with the 
cut cane received from the kdndydghdlndr. The lendkavlya sits on the side of the 
mill opposite the feeder and thrusts back between the rollers the pieces of cane as 
they come through. Each piece passes three times between the rollers. The crushed 
cane or chipped is burnt with other fuel for boiling the juice. Two men called 
^<^^^)/as dnve the bullocks yoked to the mill. Two called ddemodes take the juice 
that falls into the mandan, an earthen pot large enough to hold about sixty gallons, 
to the boiling pan : and they also remove the boiled juice from the boiling pan or kdtL 
The boiling pan, which is large enough to hold about 120 gallons, is placed on a stone 
and IS heated by a longi^flue. When the scum rises in bubbles and breaks into white 
froth, the juice is sufficiently boiled. This takes about three to four hours. The 
impunti« in the juice rise with the scum and are taken out with a bamboo sieve or 
vdvdt. To (^use impurities to rise, the juice is constantly stirred, and sometimes a 
handful of ashes of the myrobalam and milkbush oraghdda (Achyranthus aspera) 


^ As pointed out in several oth^ places the Natives of India, in many parts of the 
country, use the topsSfor their seed-cane. (Conf. •mith pp. 128, 140^ rSd. 217, 240.) 

t If It IS intended to give here railk-bush” as the equivalent of aghdda, a mistake 
has been made, smce^ Achyranthus has no milky sap : the oghdda yields an ash 
iSmatod^^^ bowever, in dyeing, etc., and is likely enough to be used for the purpose 
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are added to it. An expert styled the gulrdndhya, from time to time takes a little 
juice, between his fore-finger and thumb to see whether the boiling has been carried 
on sufficiently. When he is satisfied, the juice is poured into a wooden trough to cooij 
and ironi the trough into regular holes made in the ground and lined with cloths 
to keep out dirt. At this stage the juice is called kdkm or niolasses, which in the 
holes crystallizes into raw-sugar, are dark-brown in colour, and weigh thirty-six to forty 
pounds. The kindling of the fire and feeding it are entrusted to tw o men called 
chuljdlya or hearth-burners. These are generally village Mhars. TJ© burning 
cinders to light the fire must be brought from a Mhar’s house. The labourers who 
work at the mill are paid in kind at the rate of three canes and 2^ pounds of raw- 
sugar. The village servants or baluteddrs are paid in proportion to the work they 
do. The carpenter or has the largest share of work. He repaiis the water- 
lifts and keeps the mill in good order. He receives six pounds of raw-sugar and 
eight canes a day while the pressing is going on. The leather-worker or chamohar 
repairs the leather-bags and buckets and leather ropes and fastenings, and receives 
half as much as the carpenter. The blacksmith who mends the field tools, the Mang 

who supplies ropes and whips, the potter who supplies earthen pots, the barber who 

shaves the husbandman, and the washerman who washes his clothes, are entitled to three- 
fourths of a pound of raw-sugar and three canes a day so long as the mill is at 
work. The tardl sweeps the place where the mill works and gets three pounds of 
raw-sugar and five canes. The Brahman astrologer, the Jain Upadhya, and the 
Ltngdyai Jangam fix the day for working the mill, and are granted two pounds of 
raw-sugar on the first day. The village Gurar prays to Ganpati to remove all 
diflficulties that may come, and the Mulldni or Munammadan priest extends the 
protection of his patron saint by distributing ashes of frank-incense burnt before the 
saint. These get one-fourth of a pound of raw-sugar, two canes, and a pot full of 
juice once only dunng the course of the pressing. When the pressing and boiling is 
over and the gal is being removed to the village, the village baluteddrs receive half 
as much as they have already earned. Believing that retail sale of sugar-canes in the 
field will bring him ill-luck and free-handed gifts will be rewarded by a plentiful 
outturn, the husbandman freely gives cane, juice, and bits of new raw-sugar to any 
one who asks for them, and crowds of beggars throng the field. It i® estimated that 
about twenty to twenty-five per cent of the produce thus goes in wages and charity. 
As the juice easily ferments under the heat of the day, pressing and boiling take place 
at night. For home consumption the husbandman keeps a little molasses. The 
outturn of the molasses per acre is estimated at about 1,170 gallons, worth about 
.Q22-10S. (R225). 

‘'Except in some of the villages of the Alta, Kagal, Karrir, and Shirol sub-divisions, 
no sugar is made in the State. The craft of sugar-making in Kolhapur is of late 
growth, and is wholly in the hands of Jains, Lingayats, and Musalmans. Because 
it was first made at Yelgund in Alta by a Gujarat Musalman sugar-maker about thirty 
years ago, Kolhapur sugar is called Yelgundi, Of late it has improved m quality 
and quantity. Most of the sugar-cane juice in Yelgund and in the surrounding 
villages is made into sugar, and sugar of the present day is far superior in colour and 
taste to what it was about twenty years ago. The sugar refiner buys the juice off 
husbandman at 14s. (Rj) a can of 120 gallons. Except that more care is taker 
to skim off the impurities, the juice is boiled in the same way as in raw sugar-making. 
To aid the rising of impurities to the surface, a handful of ashes of the bhendi 
(Hibiscus esculentus) is dropped into the boiling juice. The boiled^ juice is then 
poured into a wooden trough, and from it into earthen jars where it consolidates. 
After a week or ten days the lumps are put in a boiling pan, rubbed ^ inside ^ with salt 
water, and heated. The syrup is then poured into a bamboo basket six feet in circum- 
ference and two and a half to three feet in height, and placed on a stool nine inche.® 
high. Under the stool is dug a hole in which the treacle drains from the basket. 
For a week the basket is kept thus. Then the surface of the sugar in the basket is 
stirred to the depth of nine inches, two to three pounds of milk are poured into it, 
and the surface is smoothed with pitdli or platter rubbed with clarified butter. The 
surface is then covered with a thick layer of moss called kd^^u in Hindustani, a 
piece of coarse cloth and a layer of sugar-cane leaves one over the other. The 
drainage in the hole below the stool goes on. Every third day the^ covering of the 
basket is taken off, the layer of refined sugar which has been formed is removed, and a 
fresh layer of the moss is laid. In this way all the refined sugar is gradually removed. 
The treacle which is collected in the hole is sold for making liquor. The average 
acre outturn of sugar-cane is 3,960 gallons of juice worth about (R250). The 
same quantity of juice when made into sugar yields about 2,250 pounds of sugar 
worth (R280), at the average rate of 6s, (R3) the man of twenty-four pounds. 
{Bomb, Gag,, KXIV., 178-180), 
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Poona —The reader will find in the first half of the District Gazetteer 
an account of sugar-cane under the section of Cultivation. The follow- 
ing section has been separated, since it not only details the process of 
sugar manufacture pursued in Poona but in Ahmadnagar and other parts 
of the Bombay Presidency ; — 

“When the kdhil or shallow circular iron boiling pan has been filled with 
Juice, the fire beneath it is lighted and fed chiefly with the pi essed canes. After eight 
to twelve hours’ boiling and skimming, the juice is partially cooled in earthen pots 
and finally poured into round holes dug in the earth and lined with cloth, where, 
when it forms into lumps called dhep or dhekul it is fit for market. The pressing is 
done in the open air or in a light temporary shed, and goes on night and'day till the 
whole crop is pressed. A sugar-cane press costs about ^2-ios. (R25) and lasts three 
or four years. The boiling pan either belongs to the owner if he is well-to-do, or is 
hired at a daily or a monthly rate, according to the time for which it is wanted. The 
daily hire of a pan varies from 2s. to 45. (Ri to ^^2) and the monthly hire from los, to 
(R5 to Rio). Each cane-mill employs about twelve workers. Seven remove the canes 
from the field and strip the leaves. One cuts the canes into pieces two feet long j 
two are at the mill, one feeding the mill, the other di awing out the pressed canes j 
one minds the fire, and another the boiling pan. The last is thQg^tlvla or sugar-man. 
He is supposed to know exactly when the juice is sufficiently boiled and thickened 
to form lumps. As most sugar-cane-growers are without this knowledge, a sugar- 
man is hired at 6d. (4as.) a day ov £1 (Rio) a month. The two-feet long pieces of 
cane are passed^ between the upright cylinders two or three at a time. To stop any 
leaks the pan is smeared with lodan, a glazed preparation of udid or ndchm flour. 
It is then put on the fire-place, and the hollow between the pan and the fire-place is 
closed with mud. About 600 pints (300 shers) of juice are pouied into the pan 
and the fire is lighted. The boiling lasts six or seven hours dui mg which the juice is 
constantly skimmed, and lime-water and ndchm flour are thrown into the juice to 
keep It from being too much boiled. When the sugar-man thinks the proper time 
has come, the pan is taken off the fire and the juice, with constant stu ring, is allowed 
to cool for about an hour. When cool it is poured into cloth-lmed holes in the 
ground two feet deep and a foot-and-a-half across. It is left in the holes for a couple 
of days until it has hardened into lumps or nodules weighing fifty to sixty pounds 
(29 — 30 shers). When the lumps are formed they ai e taken away. If the sugar-cane 
IS of eighteen months’ growth, it yields gul equal to one-fourth of the juice boiled, in 
other cases it yields about a sixth. ^ If tne juice is allowed to overboil, it cannot make 
the gw/, it remains the boiled juice of sugar-cane which is called kdkam. The 
people believe that sugar-cane fed with well water yields one-fifth moi e gul than the 
same cane fed by channel water. The correctness of this belief is doubtful, 

“As far back as 1839-40, the growth of Mauiitius cane spread greatly in Junnar. 
The land was well suited to this cane, the supply of water was abundant, and the 
people were anxious to grow it. Mr. Dickinson, a planter of considerable experience 
in the West Indies, was employed in making sugar. But the produce did not find 
a ready market. He turned his refuse sugar and tieacle to account by manufactur- 
ing rum In 1841, besides fifty-seven acres planted by the people on their own ac- 
count, about 100 acres were planted in Junnar under contract with Mr. Dickinson, 
the manager of the sugar factory at Hivra. The sugar was used only by the Euro- 
pean inhabitants of Poona and Ahmadnagar. In 1842-43, the area under Mauritius 
sugar rose from 157 to 388 acres. The cultivation spread from Junnar to Khed and 
Pabae. Sugar-works were started at Hivra by a Joint Stock Company, and were after- 
wards bought by Mr. Dickinson. InBhimthadia Musatman planted some cane 
in Chakar Bag with the view of making sugar, and some husbandmen tui ned out 
sugar equal m gram to Mr. Dickinson’s, but not free from feculence. They also 
made gul which was sold at a higher price than that produced from the local cane. 
At first Mr. Dickinson was in the habit of contracting with the husbandmen to 
plant cane for him. He was afterwards able to obtain a sufficient supply at all timesj, 
chiefly from the gardens of Brahmans, headmen, and well-to-do husbandmen In 
1842, Mr. Dickinson made 87,000 pounds of sugar worth ^£*1,500 (Ri5,ooo) more 
than the outturn of the previous year. Messrs. Sundt 8t Webbe also planted 
about three acres of land with Mauritius cane in their garden at Mundhue, about five 
miles north-east of Poona, and made about 2\ tons (2,826 shers) of gul, which was 
sold at i6s. (R8) the palla of 120 shers. In 1844, the area under Mauritius cane rose 
from 38S to 547 acres. Mr. Dickinson’s farming continued successful, partly 
because ho was able to dispose of his rum and sugar by Government contracts. Man y 
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husbandmen were willing to makesugai, but from want of capital and of local de- 
mand were obliged to content themselves by producing guL 

“In 1849 Dickinson’s sugar had a good year at Hivra. He made five 
tons (330 mans) of muscavado sugar and sold it to the families of the soldiers and 
other Europeans at Poona and Ahmadnagar. Among the Natives the demand was 
trifling j and this discouraged its more extended manufacture. The Natives, even in 
the immediate neighboui hood, preferred the soft blanched sugars sold by the shop- 
keepers j their objection to Mr. DickinSOn’s sugar was its colour, but to refine 
it would have caused a serious loss in quantity. In 1847 a committee which met in 
Poona to disti ibute prizes for the best specimens of superior field products, awarded 
a piize of ;^3o 1^300] to two persons. One ol the prize specimens was some giamed 
muscavado sugar, the other was sugar made by evaporation. Before crystalliza- 
tion had set in, this sugar had been poured into pots with holes in the bottoms 
through which the treacle was allowed to pass. A prize of £ 20 (R200) was awarded 
to two other Natives for the best brown sugar; and a third prize of ;^io (Rioo) to 
two others for the best specimens of rdst or inferior sugar. All the prize speci- 
mens came from nearjunnar, and were due to the exertions and influence of Dr. 
Gibson.” 

Many paiticulars of the Poona sugar factory that exist at the present 
day will be found in other chapters of this article, but the above informa- 
tion regarding Mauritius cane and the early efforts to establish sugar 
factories may be viewed as of special interest. (Conf» pp, g4, 214,) 

Surat. — “ With the double object of introducing a new industry and 
of checking the manufacture of liquor, the Government of Bombay, in 
1874 (November 25), authorized the Collector of Surat to spend a sum of 
j^i50 (fti,5oo) in an attempt to introduce the Bengal system of manufac- 
turing sugar from the juice of the wild date tree. Skilled workmen 
brought from Jessor, in Bengal, succeeded in making sugar of a market- 
able value. But the returns of the first set of experiments show that 
the juice of a date tree, which, sold as toddy, brings in a yearly profit of 
35. (ft 1-8), would, if manufactured into sugar, yield only i^. 3^. (annas 10). 
The experiments have been repeated, and the results may be more satis- 
factory. But so far (1876) there would seem to be little reason to expect 
that the manufacture of sugar will take the place of the manufacture of 
toddy” {Bomb, Gas., //., 41), 

. **Thana,— -R aw sugar is chiefly made in the Bassein sub-division by Pachkal- 
shis. Mails, Native Christian, and Samvedi Brahmans. The sugar making season lasts 
from Februaiy to June, Women and children help by can ying the sugar-cane from 
the gardens to the sugar-mill or ghdm. Eight tools and appliances are used in 
making sugar. These aie the vtla or sickle for chopping the roots of the cane, worth 
from (s, to 2s. {8 annas Ri) ; the mill or ghdni, consisting of two or three rollers, each 
about a foot in diameter, plain and smooth in body, with the upper one-third cut 
into spiral ridges or screws into which the screws of the adjoining roller fit and move 
fi eely while the machine is woi king. The rollers fit into circular grooves on a thick 
horizontal plank supported by two strong uprights. These grooves communicate 
with each other, and while the cane is being crushed between the rollers, they carry 
the juice to an eai then pot which is buried below. On the top of the rollers there is 
anotnei thick hoi izontal board with circular holes to allow the rollers to move fieely 
round their axes. One of the rollers is longer than the other and has a squai e top 
fitting into a corresponding groove in the yoke-beam. At the slightly tapering end ol 
the yoke-beam, which is about eight feet long and six inches squai e, is the yoke. 
Including the uprights the cost of the mill ranges from £7 to (R70-80). Besides 
the mill, there are required three or four boiling pans, Madkats, of copper, hemispheri- 
cal in shape with two handles, worth from £z to ^^4 (R30 to R40) each ; five scumming 
sieves, manichadtuds, copper saucer-like pans about a foot in diameter, with the 
bottom full of small holes except a belt near the sides. Ovei the sieve is a bamboo 
about three feet long whose lower end is split into three parts, which, by the elasticity 
of the cane, press tightly against the edge of the sieve and makes the upper part 
of the bamboo into a handle ; five stirring ladles, saucer-shaped bamboo baskets, 
a foot and a half in diameter and provided with a long bamboo handle, worth 
%d (2 annas) each , two bt oad-mouthed cylindrical earthen pots or hondyds brought 
from Virar at is, (8 annas) each ; two to foui dozen eai then pots, also called kondyds 
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but sloping- at the lower end and not cylindncal, worth ^d, (2 annas) each ; and half a 
dozen rods for stirnng the juice after it is poured out of the boiling- pan. 

Besides these appliances one cart, worth from £5 to £6 (Rso to R60), and four 
pairs of bullocks are required. But the carts and bullocks belong to the sugar-maker’s 
garden rather than to his sugar-making establishment. The earthen pots with narrow 
mouths at sd. (2 annas) each, which, as is described below, are required for storing such 
of the boiled j*uice as is intended to make crystallized sugar are generally supplied 
by the vdm customers. Of late, instead of the hemispherical copper boiling -pan, 
some sugar-makers have introduced the Poona flat-bottomed iron boiling-pan. This 
is an improvement, as the large iron pan requires less fuel and is not so likely to 
overflow. 

“When the cane is ripe it is pulled out, the tops and roots are cut off, and the canes 
are taken to the mill. The mill is worked by bullocks, and, as the rollers revolve, a 
man sits by and keeps feeding them with fresh cane. On the other side of the rollers 
a second man receives the squeezed canes and heaps them on plantain leaves ready 
to be again squeezed ; for, to bnng out the whole j'uice the cane has to be squeezed 
half dozen times. As the juice gathers m the earthen pot which is buned below 
the mill, it is removed to the boiling pan or hadhai in a small egg-shaped jar. As 
soon as enough juice is collected, the pan is moved to the fire-place and the juice is 
boiled, after mixing with it about a pound of shell-lime brought from Rangoon and 
Kalamb in Bassein. When the juice begins to boil, the scum is removed by the 
manichddvu 1, the saucer-like copper sieve which has already been described. If the 
juice begins to overflow, it is sharply stirred with the long-handled saucer-shaped 
ladles. The boiling goes on till the juice, if thrown into cold water, becomes as hard 
as stone. Then the juice is poured into a set of earthen pots or into a bamboo basket 
lined with a thick layer of dried plantain-leaves, stirred with a wooden rod, and left 
to cool. If the raw sugar or g^ul is to be made into crystallized sugar or sakhar, the 
juice is heated on a less violent fire and poured into earthen pots with narrow mouths. 

“ All the raw sugar or ^ul made in the district is sold to local^ and Marwar Vanis, 
to whom, in many cases, the sugar-makers are indebted. The price varies from ,^3 to 
£4 (830 to 840) the khandt of 25 mmts (yoolb).^ Raw sugar is divided into three 
classes, yellow ov pivla, red or Idl, and black or kdla. When the boiled juice fails to 
become hard enough to make sugar and remams a thick molasses-like fluid, it is known 
as kakvi and is sold for £i'5s to £2 (812# to R20) a kkandi of 25 mans (7oolb). As 
is noticed later on, m crystallizing the raw sugar, the part that oozes through the bot- 
tom of the jar is also used as molasses. Labourers are seldom employed. When they 
are, they are paid (4 annas) a day m cash. If they work at night, they get about 
td. (4 annas) worth of raw sugar. Each sugar mill requires eight men, four for 
gathering and bringing the cane, two to watch the mill, and two to boil the sugar. 
The sugar-pan holds 16S pounds (6 mans) of juice and in the 24 hours, if worked 
night and day, six panfuls can be boiled. 

^‘Theownersof sugar-cane gardens, whether they are Malis or Brahmans, prefer to 
dispose of the sugar in its raw or uncrystallized state. The whole supply of raw sugar 
comes to be crystallized into the hands of Marathas and Gujrat traders and Marwar 
Vanis. The crystallizing of sugar requires four appliances, a number of earthen pots 
to hold the raw sugar, worth 14s. to (R7 to Rio) a hundred j a few iron scrapers with 
wooden handles, worth is. (8 annas) each ; some coarse cloth, worth about 6s. ( R3) ; a 
stone mortar, worth from ds. to 8s. (R3 to R4) ; wooden pestles with iron tips, worth from 
IS. 4d. (8 to 12 annas) 5 and sieves, worth from ts. 6d. to 2s. (12 annas to Ui) The 
work is done by Native Christian or Musalman labourers, who are employed by the 
Vanis at from 6d. to 'J^d. (4—5 annas) a day. The Vanis buy the raw sugar in large 
earthen pots holding about sdflj (2 mans). To crystallize the sugar, the fir’-t step is to 
bore a hole about the size of tne little finger in the bottom of each of the earthen 
pots which contain the raw sugar. The sugar pot is then set on a broad-mouthed 
earthen jar called hand The cover on the mouth of the raw sugar is taken away and 
a layer of water plant, Hydrilla verticillata, locally called sdkhari shevdl or sugar- 
moss is laid on the top of the sugar. On the third or fourth day the plant is taken 
off and the surface of the sugar, which, by this time, has become crystallized, scraped 
with a curved notch-edged knife and put on one side. The too layer is called the 
flower ox phul and weighs about a pound. The second layer, which is a little duller 
in colour, is named ddna or gram, and weighs about a couple of pounds. The sugar 
of both sorts IS then laid in the sun on a coarse cloth 16 yards long and one yard 
broad. After lying in the sun for one or two days, it is pounded in a stone mortar or 
ukhali by iron-tipped wooden pestles. It is then passed through a sieve and is ready 
for sale. Within the last 30 years, competition from Mauritius is said to have reduced 
the production of crystallized sugar from 600 to 60 khandts. 
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The great growth of sugar-cane in the neighbourhood of Bassein has on two occa- 
sions, about 1830 and in 1 852 * led to the opening of a sugar factory in Bassem. In 1829 
a Mr. Lingard applied for land at Bassein to grow Mauntius sugar-cane and other 
Superior produce, and to start a sugar factory. Government, anxious to encourage 
private enterprise, gave him a 40-years’ rent-free lease of about 83 acres (100 bighds) 
of land on the esplanade of Bassein fort. They also advanced him £‘2,300 (R2 3,000 . 
Lingard’s mill was soon built and some sugar-cane was planted, but his death in 
1832 checked the scheme. At his death he owed Government £2,300 (^23,000) the 
security being a mortgage on the building, worth £220 (R2,2oo), the land, and its 
crops. Government took temporary possession of the estate. When the Revenue 
Commissioner visited the place in 1833 he found the mill greatly out of repair. He 
suggested that it should be made over to some enterprising man, and a Hindu named 
Narayan Krishna was given a two-years’ rent-free lease of the estate. In 1836 
Narayan’s tenancy expired. He had failed, as he could neither bring his sugar to 
perfection nor persuade other planters to press at his mill. Government, who were 
exceedingly anxious to extend the growth of Mauritius cane, engaged to remit the rent 
of all land under that crop and resolved to let the Bassein estate on favourable terms. 
In 1837 Messrs. McGregor Brownrigg & Co. were allowed a trial of the 
estate for three months, and, being satisfied with the result, they asked ^ for a 
long lease. In 1841 they were granted in perpetual lease some 115 acres (136 bighds) 
near the travellers’ bungalow on the esplanade. The lease began to run from 1839. 
For forty years they were to hold the land rent-free and were then to pay a yearly 
rent of £2-4>. the acre (R22 the bighd). They agreed to grow sugar-cane, but the 
promise was made binding for only seven years, as Goyernmentlhoped that, by^ that 
time, the manufacture of sugar would be firmly established. This hope was disap- 
pointed. Messrs. McGregor Brownrigg & Co. continued to grow sugar- 
cane only so long as they were obliged to grow it. In 1843 they reported that from 
the poorness of the soil and the want of shelter, sugar-cane did not thrive and did not 
pay. They levelled the ground, dug wells, and grew other kinds of superior produce. 
In 1848 they sold the estate to a Mr. Joseph, who, in 1859, sold it to one Dosabhai 
Jahangir, and he, in the same year, sold it to a Mr J. H. Littlewood. 

''In 1829 the land inside Bassein fort was leased to a Mr. Cardoza for thirty 
years at a yearly rent of £40 (R400). He died soon after, and in 1836, to help his 
widow, the rent was lowered by £10 (Rioo) with a further reduction of £2-185. (R29) 
on account of excise payments. In 1852 Mrs, Xavier, a daughter of Mr. Car- 
doza, was allowed to repair the ruined church of St. de Vider and turn it into a sugar 
factory. Mrs Xavier seems to have sublet the land to Mr. Littlewood, who, 
with a Mr. Durand, fitted up a building for making and refining sugar. The 
scheme proved a failure, and was for a time abandoned. Afterwards, with the help of 
fresh capital, a new start was made under the name of Bassein Sugar Company. 
New machinery was bought and an experienced manager and assistants were engaged. 
In 1857 Macfarlane, a Bombay solicitor, and Mr. J, H. Littlewood (that 
is, the Bassein Sugar Company) applied for a new lease on easy terms, as M rs. Xavier 
was willing to forego the unexpired portion of her lease On March 21st, i860, 
Messrs. Macfarlane and Littlewood were granted a thirty-years’ lease of certain 
lands m the fort of Bassein on a yearly rent of £27-25. (R271). The lease was to be 
renewable at the end of the thirty years. Messrs. Macfarlane and Littlewood 
earned on business under the name of the Bassem Sugar Company until 1861, when 
the concern was sold to Messrs. Lawrence &. Co. In 1868 Messrs J. H. 
Littlewood, H. Worthing, and Navroji Manekji bought the estate. Mr 
Littlewood had the management, and, though the Sugar Company has long ceased 
to exist, he still (1881) lives in a small house in the fort” {Bomb, Gas., XIII., 3gi~ 
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In the volume of the Proceedings of the Honourable the East India 
Company (to which the writer has repeatedly referred), there occurs a long 
and detailed account of sugar manufacture in Ganjam as practised in 1792. 


^ Consult the chapter above on the History of the effort to start Sugar-planting 
as a European Industry in India. Particulars will there be found of a still earlier effort, 
•vis., in 1792. Conf, wiihpp. 93, 94. 
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This as furnished by M r Alexander Anderson^ and appeared as an appen- 
dix to Dr. Roxburgh’s very admirable paper on sugar-cane cultivation. 
That volume, at pages 245-275; again, appendix second, pages 22-26; 
pages 45-50 ; appendix third, pages 1-22, and at several other places, fur- 
nishes particulars of the Madras sugar manufactures and trade prior to 1822. 
The drawings of sugar mills (given in the volume) are peculiarly instructive, 
as they admit of comparison with those now in use. Although two or three 
large sugar factories or refineries have now for some years been in existence, 
the fittest perhaps surviving out of the many started towards the close of the 
last centurv, still the Native industry cannot be said to have materially 
changed. 6ne point only seems worthy of very special remark. If the sta- 
tistics of past and present trade can be depended upon, there has been 
recently a greater expansion of palm than of cane-sugar. By modern returns 
nearly half the sugar of Madras is derived from palms. No writer that the 
author has been able to discover deals with this fact anything like to a satis- 
factory extent. There are several palms that yield sugar, and while the area 
occupied b\^ these has been determined, few authors have apparently con- 
sidered it necessary to investigate the yield of these comparatively, nor to 
detail the methods of manufacture of sugar from them as followed by the 
people. It is often affirmed that one reason of the greater success recently 
of Madras as compared with Bengal, is due to the large amount of palm- 
sugar which it obtains annually. But the area of date-palms is quite as 
great in Bengal as the total area of the sugar-yielding palms of Madras 
(Mysore being excluded from consideration). If there be any such superi- 
ority it would seem to be due either to the fact that the palmyra (the chief 
sugar-palm of Madras) yields better sugar than the Bengal date-palm, or 
to the existence of a superior system of palm-sugar manufacture. In 
hlysore the chief sugar-yielding palm appears to be the date. Dr. Bucha- 
nan-Hamilton furnished, nearly a century ago, the only detailed account of 
the date-palm industry of that province, but Roxburgh seems to have 
regarded the palm-sugar of the portion of Madras of which he wrote, as 
scarcely deserving of special consideration. The reader will find many of 
the obscure questions of the Madras and Bengal palm-sugar industry, 
discussed in the chapters devoted above to Cultivation* It is only necessary, 
therefore, to add that the imperfect nature of the information available and 
the limited space that can be devoted to it, both combine to preclude the 
manufacture of sugar in Madras being here fully dealt with The prov- 
ince of Mysore, has in fact, to be left out of consideration. But it may be 
repeated that we shall never obtain a definite knowledge of the Indian 
sugar question, until palm-sugar has not only received more careful con- 
sideration but been made thesubiect of independent investigation. While 
of Madras and Bengal, it may be said, palm-sugar is almost of equal 
importance with cane ; the most that authors have considered necessary to 
s ly of palm-sugar has been that once the juice is obtained its subsequent 
treatment in the preparation of sugar is identical with that of cane. 
Most writers have thought necessary to go into every detail of cane culture, 
such as the yield, cost, profit, etc., but of palm-sugar they have deemed it 
sufficient to give the bald statement of area and production. Much of the 
apparent repetition in the present article is due to the fact that few writers 
deal with the same features of either cane or palm-sugar ; a compilation 
of their various opinions into one article became Itherefore impossible. 
This remark is more peculiarly applicable to the Madras Presidency. 

But to follow the usual course, the passages which may now be given 
will be found to amplify the information already furnished, in the special 
chapter on Sugar-cane Cultivation, more specially, with reference to manu- 
facture ; — 

‘‘M.^dras Presidency as a whole.— ^‘S ugar is manufactmed 
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from the produce of the following acreages ; under cane, 69,383, cocoa palms, ; 
palmyra, 24,884; date palms, i,S 75 ; sago palms, 19. In 1882-83 the exports to 
foreign countries included 13,219 cwt of refined sugar and 1,119,930 cwt of unrennea 
sugar The ordinary jaggery is made by a rough process, the canes being crusned 
in a wooden roller mill and the juice boiled in dirty utensils ; but refined sugar 01 a 
Superior quality is manufactured by Messrs. Parry & Co. and^ by a native 
manufacturer in South Arcot who follows the usual method of boiling in Vacuo, and 
also by Messrs. Minchin Brothers &. Co. of Askain Ganjam who have adopted 
the method of diffusion’’ (Mad, Man. Admn., 363) 

Ganjam.— Dr. Roxburgh in 1792 published the following special re- 
port on sugar manufacture: — 

After the cane is leady, it is cut in pieces of a foot or eighteen inches long, and on 
the same day it is cut, these pieces are put into a wooden mill* which is turned round 
by bullocks. On one side of the mill is a small hole, sufficient to let the juice pass 
through, which is received in an earthen pot placed for the purpose. The juice is 
then strained into other pots containing about twenty-four puchar seers, and to each 
pot of juice is added about three ounces of quick-lime. It is then boiled for a con- 
siderable time, till on taking out a little and rubbing it between the fingers it has a 
waxy feel, when it is taken off the fire and puthnto smaller pots with mouths six 
inches in diametw. The mass may now be kept in this state for six or eight months 
or more, and it is necessary, at any rate, to do so for a month or six weeks. When 
the process is intended to be continued, a small hole is made in the bottom through 
which the syrup drains off. It is then taken out of these pots and put into shallow 
bamboo baskets, that any remaining syrup may exude ; after which it is put in a 
cloth, and the syrup is squeezed through the cloth, adding a little water to it occa- 
sionally, that it maybemoie perfectly removed. The sugar is then dissolved in 
water, and boiled a second time in wide-mouth pots containing only three eeers with 
not too fierce a fire, adding fi om time to time a litt'e milk and water, and stirring it 
frequently ; which is used by these people to clarify it, instead of eggs, which their 
leligion foibids them to touch The scum is removed as it is thrown up, and when it 
resumes the waxy feel on rubbing a little of it between the fingers, the process is 
finished, and the sugar is put into small wide-mouth pots to cool and crystallize; 
after which a small hole is boi ed for the purpose of draining off any little quantity of 
syrup that may still exude. ^ The outside ot the pots are now covered with cow-dung, 
and for the purpose of making the sugar white, or removing any syrupy or blackish 
appearance, the creeping vine, called in Moors pancha-dub, and. in Telfinga’s necty- 
nas growing in tanks and marshy placesf it is put on the top of the sugar in the pots, 
and renewed every day for five or six days. Should the sugar on taking it out of the 
pots be blackish or less pure towards the bottom, the bottom of the loaf being set up 
on this plant and renewed daily will effectually remove that appearance. If it is wrapt 
in a w'et cloth and renewed twice a day, the sugar will also become white ; it must 
be then thoroughly dried and kept for use. 

''To make sugar-candy, the sugar must be again dissolved in water, and boiled in 
the same manner as before, adding milk to it in small quantities . the proportion of 
three seers of sugar and half of milk, with water to dissolve the sugar. It is then put 
into other wide-mouth pots, with but three seers in each pot, putting thin slices of 
bamboo, or some dried date leaves, which prevents the sugar as it candies from run- 
ning into large lumps.” 
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Roxburgh commenting on the above adds : — 

" Here we see a very superior sugar, and sugar-candy of the first quality, manu- 
factured in a simple but tedious manner, and at a most trifling expense. A few 
earthen pots are the only vessels or boilers they require. But it is not to be imagined 
that such would succeed, if the work were carried on to any great extent The iron 


* A very large wooden mortar, the pestle of which rests obliquely towards the side, 
and is so moved round in a circula.r manner by means of a lever fixed at its top pro- 
jecting eight or ten feet over the side, to end of which lever two bullocks are yoked. 
It is the common oil-press of the Hindus, but is exceedingly inconvenient for extracting 
the juice of the sugar-cane, and shews how far behindhand the natives of that dis- 
trict are in this part of the process, when compared with the small convenient mill 
employed hereabout. Nothing can shew more clearly how exceedingly adverse 
these people are to any change in their old customs. 

t Hydrilla verticillata ; grows m great abundance, particularly in clear 
standing water near the sea. Conf, withp 31, 
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boilers employed hereabout might be laid aside for those of copper or of cast-iron 
ftom Europe or notj as they like themselves, for it seems of no great consequence; 
but by having a greater number of them for the liquor to pass through and be well 
clarified in, would render unnecessary the second urocess mentioned by Mr. Ander- 
son, which, on account of its tediousness must become very inconvenient; conse- 
quently, all that seems to be wanted to render the sugars made hereabout, fit for any 
market, is a boiler, or two or three more in each set, with wooden coolers, instead of 
losing time to let it cool in the boiler, as is the practice here at preesnt, the addi- 
tion of some quick lime, and probably alum, to the cane-juice, and the subsequent 
claying of it in conical pots, as is done in the West Indies, for which process the 
Natives of the Ganjam district substitute moist Hydrilla (or Vallisneria) for cover- 
ing the sugar in the pots with, wrapping the loaves, when not sufficiently white, m 
wet cloth, to extract the molasses’' {Papers on Cult, & Manuf, of Sugar tn 
ludia^ published 1822, Appendix 3^d, pp, i~8'), 

N ORTH Argot. — “ To produce coarse sugar the boiled juice is rapidly stirred 
about with a rolling pm until it has set. For fine sugar and sugar-candy the process 
IS slightly different, the boiling being stopped earlier than for jaggery. When suffi- 
ciently boiled the juice is put into pots, which are covered, and also to stand for a 
fortnight, by which time their contents have become solid. A tew holes are then made 
in each of the pots, which are placed upon empty ones, and m the course of three 
weeks, most of the molasses drips through, leaving behind a crust, some two or three 
inches deep of fine sugar, which is at once removed, the rest being allowed to drain 
for about a month or six weeks longer. The sugar thus produced is further purified 
by boiling. It is then strained and boiled again for another hour, towards the close 
of Which a little milk and ghee are added. Finally, the syrup is moved from the fire 
and well stirred for a quarter of an hour. When dry the finest native sugar, called 
is produced. 

‘‘To make sugar-candy, the second of the above two boilings is slightly curtailed, 
and the syrup is poured into pots in which are placed thin spits of bamboo. Cloth is 
then tied over the mouths of the pots, and they are stood for forty days upon paddy 
husk. After that the fluid portmn which remains, called ‘ kalkanda panakam ’ is 
poured ofi and considered a very good and wholesome beverage. The bamboo spits 
coated with sugar c^stals are separately secured. This manufacture is almost con- 
fined to the town of Baireddipalle in the Palmanir taluk. 

“Sugar and jaggery are largely used by the natives, mixed with their food or 
spread upon cakes with ghee. Pieces of the cane are often bought by the poor, strip- 
ped of their bark and masticated’- {Man, North Arcoi Dist.^ 327 )- 

Godavery District —'‘The mode in which the sugar or jaggery is made 
is as follows : — A large shed is prepared and arranged so as to admit the south wind, 
and a fire-place some eight feet in diameter is constructed, to hold a round iron boiler. 
The canes are brought direct from the field and at once passed through a press com- 
posed xif two circular pieces of hard wood, which are made to revolve by rude machi- 
nery worked by bullocks. Under the press is a pit in which is placed a chatty, and 
into the chatty the juice falls as it is expressed from the canes. The canes are 
generally cut in two before being placed in the press, and the head of each (to be 
used as seed for the next year) is at the same time removed. The canes will not keep 
and must be passed through the press the day that they are cut. When about 20 
chatties of juice have been expressed, their contents are poured into the boiler, and 
boiled for nearly an hour. To each boiler full of juice a viss of ckunam* is added. 
The juice as soon as boiled, is poured into an iron pot, and after being stirred for a 
while, is poured out again on a mat, where the sugar dries and becomes hard. It is 
then broken up and packed up in baskets, containing five maunds each : — 

Expenses for Eight Acres, 


Khist of 1st year, during which the ground lies fallow , . 60 

Do. 2nd year • 60 

Coat of manuring . ^ 60 

Preparing beds and planting ...... 50 

Weeding 50 

Tying up the canes five times at R40 ^oo 

Half value of 60,000 bamboos at R8 per 1,000, R4S0 . . 240 

Making jaggery 132 

One-sixth value of 24 bullocks at R15, R360 . . . • 60 

Cost of feeding do. .... 89 
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One-fifth value of boiler, at R 100 ...... 20 

Half value of press, at R32 ....... 16 

Half value of sheds, at R 16 ....... 8 

Making fence 50 

Watchers to keep off jackals and cooly for watering . . 270 

Firewood . 100 


Total . 1,456 

Returns. 

i2o^o^7^2V5 jaggery at R20 2,400 


Deduct expenses . 1,456 

Profit on eight acres in two years ...... 944 

Or per acre per annum . 59 
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^*This is an estimate of the expenses and returns ior^^pooty of eight acres. It applies 
to the Mogaltur and other southern taluks only — the system in force in the sugar- 
growing talvLk of Peddapur, being quite different. The bamboos are calculated to last 
two years, and therefore, half their value is entered. The press and the sheds are 
supposed to last each two years, the boiler five, and the bullocks six years, and the 
proportions of their value have been entered accordingly {Settlement Rep, i860, 
J42, 143), 


BOUNTIES PAID TO, AND DUTIES LEVIED ON, SUGAR. 

It will be seen from the historic chapter that, for many years, what 
amounted practically to a sugar bounty, paid by England to her West 
Indian Colonies and against Indian sugar, existed in the higher import 
duty levied by Great Britain on Indian sugar. This, as Robinson {Bengal 
Sugar Planter) remarks, amounted to an additional burden of 85. per cwt. 
on Indian sugar. On rum the difference, ” he adds, was even more op- 
pressive and acted as an effectual check to the application of British enter- 
prise to the growth of these articles.’’ The duty was ultimately, however, 
equalized (in 1836), but it is perhaps doubtful if India has to-day attain- 
ed the position it might have enjoyed had so great opposition not existed 
against it in the earlier years of the creation of her present foreign trade. 
Then, again, a bounty, it may be said, was paid to Bengal as against 
Madras and Bombay. These two Presidencies were at first regarded by 
the Honourable the East India Company as undesirable regions from 
which sugar should be exported. This restriction was, however, early 
removed in the case of Madras, but survived for some years later with 
Bombay It was thought by the Company that as the Western Presi- 
dency did not produce enough for its own consumption, it should be de- 
barred from participating in the export traffic. So, in a like manner, a dis- 
tinct advantage was gainsaid to foreign sugars, in competing in the 
Indian market, by the fact that heavy restrictions were imposed on the 
internal transit of sugar. This arose largely from what was known as 
the Salt Line. It became necessary to protect the Company's salt inter- 
ests and a measure was gradually matured and which continued till 1874 
whereby a large tract of country was regularly patrolled. This not only 
regulated the salt traffic, but to 'do so necessitated a complete registration 
of all goods that passed either way across the line. On sugar this was 
peculiarly injurious, as the line may be said to have crossed the numerous 
routes by which Bengal and North-West sugars could reach Bombay. 
It became actually cheaper to convey sugar from the Straits, China, 
Mauritius, and other foreign countries, than from Bengal. To contend 
against this state of affairs the exports and imports sent coastwise were 
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allowed to pass free of duty. The salt difficulty was got over, however, 
by the Government of India purchasing up all the salt mines, lakes, etc. 
The duty on salt could thus once for all be levied before the article left 
the sources of supply, so that it became no more necessary to establish 
any internal registrations. As stated, therefore, the salt line was entirely 
removed, and from that date a considerable improvement in the Indian in- 
ternal transactions took place. But an even greater impetus to the home 
production and consumption of sugar was given by the energetic efforts 
put forth to extend canal irrigation and to open up the country by the for- 
mation of great arteries of communication in mam lines of railway. It 
has already been remarked that what has taken place with sugar, since 
India became a British Empire, has been the extension of cane culti- 
vation into suitable regions where it was formerly little, if at all, grown 
owing to want either of water (irrigation) or means of export. The total 
production and consumption in India has, therefore, greatly extended, 
though it seems likely that some of the tracts formerly regarded as the 
sources of Indian supply have relatively become of less importance. 

It does not fall within the natural scope of this work to review the 
measures w^hich have been adopted by England and other Continental 
countries, from time to time, to obtain a revenue from sugar or to protect 
their sugar interests. The much talked of sugar bounties of the present 
day, it may be said, are not by any means, however, the first occasion 
when certain sugar interests have been fostered or protected by receiving 
national aid. Towards the close of the last century the English Gov- 
ernment adopted a system of direct bounties and drawbacks of sugar 
duties. Thus, for example, we read that m 1766 ‘‘ the merchants and 
traders of the city of Dublin represented to the Lord Lieutenant of 
Ireland, that four thousand families w’ere supported by the trade of refin- 
ing sugar, in which a capital of ,^340,000 was engaged ; and they com- 
plained that the bounty given on the exportation of English refined, sugar 
to Ireland was a hardship upon their trade, which it could not po';sibly 
bear. They, therefore, begged of him either to endeavour to get the bounty 
taken off from refined sugar shipped for Ireland or to promote a bill in the 
Irish Parliament, for laying a duty on the sugar when landed in Ireland 
which should be equivalent to it. ” It is probable that with no other article 
of trade could the ultimately injurious effects of protection and bounties 
be shown than with sugar. Reform after reform, when first contemplated, 
was opposed by^ the most powerful interests. Calamities were foretold 
that in their ultimate effects would bring ruin to every household, but 
scarcely had the measures thus opposed become law than they were ad- 
mitted to have proved of the utmost value. The onward progress of the 
sugar trade has, it might almost be said, marked events of national import- 
ance in the history of modem times. In India sugar and saccharine sub- 
stances, as also tea, bore an import duty of 7J per cent. (Act XVII.) from 
March 1867 till 1875 In that year (Act XVI. of 5th August), the im- 
port duty was reduced to 5 per cent On the loth March 1882 (Act XI) 
both sugar and tea became free of any import duty. The loss of this 
source of revenue was not, however, serious. The following exhibits the 
amounts collected in India 



1875-76. 

1876-77 

1877-78. 

1878-79. 

1879-So. 

i88c-8i. 

1881-82. 
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An export duty of 2 per cent, was also imposed by Act XVII. of 1865, BOUNTIES 
but this was repealed by Act XVIIL of 1866, since which date the export pSies. 
of all classes of sugar from India has been free. 

When the remission of the import duty was contemplated, the measure 
was opposed on the ground that it would be “ disastrous to the trade in 
Indian grown sugar by enabling foreign sugar to undersell it.’’ Mr. J. E. 

O’Conor, in \\\sReme'w of the Trade of British India for 1882-8 alludes to 
this Subject in the following passage The dismal anticipations of the 
opponents of the measure have certainly not been realised, for in the first 
year following the remission the quantity of sugar imported has diminished 
, by more than 13 per cent, as the figures in the 
margin will show. These figures refer to 
1,47,75,653 refined sugar, which, however, constitutes the 
iloelsgUn hulk of the imports into India, the imports of 
1,60,96,243 unrefined sugar being a very small business.” 

J’o8!s6,*oo 3 In the Review for the following year Mr. 

_____ O’Conor wrote : “ The quantity of refined Conf. with p, 
sugar exported last year was more than three 344* 
times as great as in 1881-82, that of unrefined sugar was nearly 37 per 
cent, larger. At the same time, as pointed out in another part of this 
Review, the import of foreign sugar into India materially decreased. 

Bombay, in fact, was supplied with sugar from Calcutta to the extent of 
67,440 cwt; in 1881-82 the quantity was only 29,464 cwt ; in 1880-81,23, 

590 cwt. The cane crop was a very good one, and supplies for manufac- 
ture abundant and moderate in price. ” “ Most of our unrefined sugar is 
exported from Madras, chiefly to England, for refining and for brewers’ 
purposes. Refined sugar is still a comparatively small trade for export, 
though it has expanded very greatly during the year.” In the Review 
for 1883-84 Mr. O’Conor again returned to this subject : ** The quantity of 
sugar exported last year exceeded that of 1881-82 by 77 per cent., the 
value of the trade being 58 per cent, larger. This year (1881-82) is taken 
for comparison with last year because the duty of 5 per cent, on imported 
sugar w'as taken off, with other import duties, at the end of that year (in 
March 1882), and the remission was vehemently opposed by the represen- 
tative in the Legislative Council of the mercantile community of Calcutta, 
on the ground that it would assuredly bring about the extinction of the 
sugar industry in Bengal. The prediction, so far, has been singularly fal- 
sified, and if the trade should collapse now, after having had two full years 
since the abolition of the duty, a far more flourishing existence than it had 
previously known, its decay must be attributed to other and w^holly differ- , 
ent causes than the removal of a protective duty. At present, however, 
there is no sign of decay, and this is all the more remarkable considering 
the condition of the su^ar markets in England to which most of the Indian 
sugar is sent.” In his very next however, Mr. O’Conor had to 

comment on a radical change in the sugar trade of India. The imports 
were very nearly double those of the previous year, while the exports had 
seriously fallen off.^ Whether or not the removal of the Indian import duty 
favoured the admission of sugar may be accepted as an open question. 

Messrs. Turner, Morrison & Co., of Calcutta, hold that the abolition of the 
import duty “has entirely killed the trade betw^een Calcutta and Bombay.” 

Beet-root production had by 1884-85 not only begun to flood the markets 
of Europe with a cheap sugar, thus depriving India very largely of her 
foreign outlets, but it had liberated large quantities of colonial sugar which 
thus sought among others an Indian market To the removal of the import 
duty might, as it seems, be attributed some share in the facility with which 
this new import trade has developed. But if it be admitted that the 
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existenceof an import duty would have operated against the growth of this 
new Indian supply, it would only have thereby liberated a certain amount 
of sugar to compete with the Indian exports in the ioreign markets. The 
imports might have been less^ but the exports would very probably have 
fallen to an even lower ebb than they have as yet attained. The radical 
change of the Indian trade which sprang suddenly into existence in 1884-85 
has since continued. In the histone chapter this has been already alluded 
to, but It may be demonstrated by the figures of the imports and exports 
tor last year. These were, imports 2,743»49i cwt. and exports 824,741 cwt. 
Thus, far from India now exporting more than she imports, last year she 
received 3 cwt. of sugar for every cwt. of gur she exported. And this re- 
volution is admittedly the result of the Continental system of granting 
bounties on beet-sugar. The subject of the beet-sugar bounties has already 
been briefly indicated in the concluding paragraph of the chapter on the 
History of Sugar,* but it seems probable that a more detailed statement 
might prove useful. That object could not bebetter attained than by fur- 
nishing some of the leading facts so ably dealt with by Dr. Giffen, m 
his report on TAe Progress of the Sugar Trade, which appeared as a Parlia- 
mentary paper in May 27th 1889 : — 

“ Bounties, and the Amount Exported from Countries giving 

Bounties. 

It is foreign to the purpose of this Report to deal with any controversial matter, 
but it IS proposed to show what the facts are as to the amount of exports from the 
leading continental countries which have a system of duties and drawbacks in which 
bounties arise, and to indicate in what way calculations as to the amounts of the 
bounties may be connected with the facts as to the exports. 

it is agreed that the bounties here in question, for the most part, were not in 
their origin formally given as bounties, though in recent years the fact of bounties 
being given has been fully acknowledged, and in most cases laws have been passed 
with the full knowledge that bounties would arise, and with the intention that they 
should be given. They arise in the administration of duties upon sugar. Import 
and excise duties being levied, drawbacks are necessary in order to permit the coun- 
tries levying such duties to send their produce into the general market of the world. 
Bounties arise because the drawbacks are in excess of the duties which have been 
levied previously on the sugar when produced or imported. The ‘roots' or ‘juice' 
or the like raw material from which sugar is made, when the duty is levied, are cal 
culated to yield so much sugar, and the duty is assessed accordingly. The raw 
sugar, when the duty is levied, is calculated to yield so much refined sugar, and the 
duty IS assessed accordingly. The raw and refined sugar actually yielded, respec- 
tively, prove to be in excess of the calculations, and the surplus either passes into 
consumption duty free, or, if exported, receives a drawback as if it had paid duty, 
The amount of revenue thus lost to the exchequer is spoken of as a bounty. 

It appears important to distinguish, however, between the amount of revenue 
thus lost on surplus sugar which is not exported, and surplus sugar which is ex- 
ported. In either case the exchequer loses something it would have had if the duty 
had been strictly levied, but m the former case there may be no bounty, pi operly 
speaking, as the duty thus lost may sometimes be a mere reduction of tax to the 
consumer within the country; and in any case the matter maybe considered as a 
purely internal affair of the countries concerned, and not affecting the trade of other 
countries m the same way as an actual bounty on export. At any rate, whatever 
may be the precise effect of a surplus of sugar which is not exported, the bonus on 
it cannot be spoken of as a bounty on export, whereas, if the drawback is given on 
surplus sugar actually exported, there is clearly an export bounty. In dealing with 
the statistics it is proposed to keep this distinction in mind. 

“ There are also several methods of calculating the amount of the bounty arising 
in this way. Naturally, foreign Finance Ministers, and financial authorities reckon 
the whole surplus of sugar escaping duty, whether an export drawback is paid or 
not, as receiving a bounty; and, dividing the aggregate production by the aggre- 

S ate amount lost to the exchequer, they say the amount is so much per ton pro- 
uced. It would be a different calculation, however, to reckon only the surplus 
suo'ar exported as receiving an export bounty equal to the amount of duty that sugar 
had paid; and the amount so calculated again may be divided either by the whole 
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quantity of sugar exported, so as to shew the average bonus on the export, or it BOUNTIES 

maybe divided by the whole production obtained b^y means of export bounties 

One of the two latter methods appears to be the more precise, but it seems neces- i^uiies. 

sary in stating the tacts that the different methods of calculation should be stated and 

explained, and their exact bearing made clear. 

In the Appendix ^ a brief account is given of the present law as to duties and Exports from 
drawbacks on sugar in the pi incipal countries of the continent, with references to Bounty-giving 
the immediately previous legislation. Practically, in all the countries named, the Countries, 
fact of a bounty at the present time is officially acknowledged, and, whatever ques- 
tions may arise as to the exact amount of surplus sugar in each case, these official 
statements, which are summarised in the Appendix, appear to be explicit enough 
for the practical consideration of the average effect of the bounties. 

“ In the following table, accordingly, an attempt is made to show in a condensed 
form on the authority of these official data the practical effect of the system of duties 
and drawbacks, on the average, in several of these principal countries The princi- 
pal point in each case is the surplus sugar which scapes duty, the other particulars 
being a deduction from that figure and from the rates of duty m connection with the 
figures of production and export. 

Calculahon as io Amount of Bounty on Sugar given by the undermentioned 

Countries. 


tion of surplus 
sugar manufac- 
tured to total pro- 
duction as in I. 


France (1S87). 

Germany (1888 
Law). 

Belgrium 

(1887). 

555>ooo tons* 

990,000 tons* 

150,000 tons* 

36^ per cent 

25 per cent. . 

20 per cent. . 

200,000 tons . 

250,000 tons. 

30,000 tons . 

50 fr. per 100 

10s. P®** 

45 fr. per 100 

kilos., plus 10 

cwt., vie., 6s. 

kilos. 

fr. on all 

on all fi- 


sugar. X 

nished sugar 
and 4^. 
on the roots. § 


4,000,000/. 11 . 

1,000,000/. . 

550,000/. 

7/. 45. per ton 

i/. perJ:on . 1 

3/. 13s. per 



ton. 


of revenue from 
surplus sugar es- 
caping duty. 

Estimated bonus 
on production, 
dividing total loss 
of revenue by 
quantity pro- 
duced. 


^ Dr. Giffen alludes to an appendix to his Report in which the information is 
given in Table XXVI. — Ed., Diet. Econ. Prod. 

^ Including imports of raw sugar. 

T Not including imports of raw sugar as in this case bounty does not arise to the 
same extent, it is believed, as in connection with the home production. 

X The 50 fr. ^ is the ordinary sugar duty levied on the roots, or raw sugar, accord- 
ing to the legal yield, which is known to be less than the real yield ; the lo fr. is 
levied on the finished sugar and is paid on the surplus as well as the non-surplus sugar. 
The surplus sugar only escapes the 50 fr. 

§ The 4s. 3^ on the roots is the part of the duty which the surplus sugar escapes. 
See above note as to France. 

II The surplus '^ugar escapes the ordinary duty, but pays 10 fr. per 100 kilos. See 
note above. 

^ Dr. GiflPen deals with this in the Appendix, page 66, of the original report. 
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Sugar Bounties and Duties. 


Fiance (1S87). 

Germany (1S8S 
Law.) 

Belgium 

(1SS7). 

Holland. 

159,000 tons. 

619,000 tons . 

111,000 tons . 

96,000 tons. 

3,iSo,ooo/., or 
20I. per ton. 

i,ooo,oooL, or 
il. 12s. per 
ton. 

550,000/., or 
5/. per ton. 

162,000/., or 
i/. 14s. per 
ton. 

5Z. 14s. per 
ton. 

il. per ton . 

3/. 13s. per 

ton. 

4/. I os. per 
ton. 

L 


total drawback on 
surplus sugar ex- 
ported by total 
quantity exported. 


ding total draw- 
back on surplus 
exported by quan- 
tity produced. 


'' Thus, in whatever way the bounty is calculated in the case of the countries named 
a large bonus is given to the producers and manufacturers in the sugar trade by the 
Governments concerned. The effective bounty on export may not always be as great 
as the loss of revenue through surplus sugar escaping duty ; but m the case of 
Germany the whole surplus and more appears to be exported ; in the case of 
France very nearly the whole surplus is exported ; and in the case of the Netherlands 
and Belgium much more than the whole surplus is exported. This surplus then receives 
a bounty per cwt. or per ton equal to the duty in those countries, and even when the 
amount of the bounty thus received is divided up among the whole quantity exported 
and still more the whole quantity produced, it is still, in some cases at least, very large. 
The figures as to Russia and Austiia cannot be treated in exactly the same way, the 
bounty ansingm a somewhat different manner in those cases. In any case, however, 
it will be understood the table is inserted here for the sake of reference to show the 
different ways in which calculations may be made as to the amount of bounties 

‘‘ The farther observation may also be made that the effectiveness of the bounty 
will depend on the market for the surplus sugar obtainable There must be an 
effective home market for the non-surplus sugar to begin with, and there must be an 
effective foreign market where the surplus sugar can be sold. Otherwise the drawback 
on export will not be available as a bounty, and in proportion as the price falls m the 
foreign market its effectiveness will dimmish But the precise consequences and 
effects of bounties given on sugar in connection with the system of duties and 
drawbacks are involved at this point, and farther explanations would bung in matters 
of controversy and argument. 

Putting all the figures which have been stated together, the amount of the total 
bounties on export, with the amount per ton of surplus sugar exported, and pei ton 
produced, as regards the countries named may be stated as follows : — 

Calculation of Bounties from data stated aboue and in Appendix 



Total 
Bounty on 
Export. 

Rate per 
Ton on 
Surplus 
Exported. 

Rate per 
Ton on 
Production.’**' 

France ....... 

£ 

£ 

£ ^ 

3,180,000 

20 0 

5 14 

Germany 

1,000,000 

1 13 

I 0 

Belgium 

550,000 

5 0 

3 13 

Holland 

162,000 

I 14 

4 10 

Austna-Hungary (maximum) . , 

500,000 

t 

t 


* The rate per ton on production is on the production plus the imports in the case 
of all the countries except Holland, where it is on the home production only. See note 
to previous table 

t Bounty does not arise in connection with an export sufplus. 
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It may be added without going into details, that bounties do not appear to have 
increased generally since the adoption of the law of 1884 by France, which was, 
however, a very great step in the direction of an increase. As to the laws^ now being 
passed or contemplated, no information can properly be given, as this question belongs 
to the Commission appointed under the Convention of last year. 

As to whether the increase in the production of sugar in the last few years is more 
in the kinds of sugar which receive bounties generally, than in sugar which does not re- 
ceive bounties, reference may be made to the statements as to production in the early 
part of this Report It is beyond question that there is an increase in all descriptions 
on sugar, even in the most recent years. It may also be pointed out, as was done in the 
Report of 1S84, that the increase of the production of beet-sugar is enormously greater 
than the increase of the amount exported. It does not appear, in fact, that the 
surplus sugar escaping duty available for export'can have increased greatly, though it 
has increased, whatever effect the existence of bounties may have had in stimulating 
production generally, a question outside the province of this Report. The facts as to 
the export from beet countries are given in the table on page 9 (su^ra), which shows 
that the overflow from beet countries in all, which was ml in 186S, there being in fact, 
in that year an import of 48,000 tons on balance, amounted to 353,000 tons in 1&78, 
520,000 tons in 1882, and 950,000 tons m 1886-87, but a large part of this increase was 
not of surplus sugar. It is to be noticed that the greatest increase in the exports of 
sugar m recent years, that is, since 1884, the date of my former Report, has not been 
from France, which increased her bounties so much in 1884, but from Germany, which 
exports a great deal more than the surplus sugar, and which gives a much smaller 
bounty, while there is also a large increase m the exports from Russia, which, it is 
claimed, does not now give bounties on any export by the European frontier. This 
large export from Germany and other countries, as well as the rapid growth of the 
exports in years immediately before 18S4, rnay, of course, be traced back to causes 
operating before that year, among which temporanly higher bounties than those lately 
existing, as well as improvements m production might be included The principal 
effect of the French bounties in stimulating production may also be felt more in future 
years that has yet been the case. It is not proposed, however, to make anj^ comments, 
asjthe exports from bounty-giving c&untries are fully shown above, and the figures can 
easily be compared by those interested with the above information as to the bounties 
themselves 

It may also be pointed out that the growth of some kinds of sugar may have been 
stimulated by protectionist measures other than bounties, such as import duties with- 
out corresponding excise duties, which most European countnes and the United States 
appear to levy j and it is not suggested, therefoie, that the whole increase of production 
above stated, which is not due to bounties is an increase under natural conditions. On 
the contrary, the existence of other causes of disturbance of the natural course of the 
‘.ugar trade must be recognised, though it would be foreign to the purpose of this 
Report to discuss them 


BOUNTIES 

and 

Duties. 
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SUGAR MILLS AND REFINERIES. 

According to the Statistical Tables of British India there are in India, 
at the present day, 12 large and 81 small sugar factories with, so far as is 
known, a capital of ^28,26,000 and an outturn valued at R54,6o,677. But 
since most of the factories and refineries are private concerns whose capital 
is not subject to registration, the above return by no means expresses the 
actual capital employed in the industry. Moreover, by far the major por- 
tion of the sugar transactions is m the hands of the cultivators or village 
artizans, so that the produce of their labours never reaches any person who 
could be called a manufacturer or refiner. This state of affairs is likely to 
prevail in India for many years to come, so that it may safely be said that 
neither the present nor any future quotation of the factories and refineries 
of this country can be accepted as representing, even approximately, the 
capital and outturn of the sugar production of India. Such as they are, 
however, the returns of registered sugar factories and refineries are instruc- 
tive. The following may be specially mentioned : In Madras (i) the 
Aska Factory located in the Ganjam district. This is said to employ 496 
hands permanently and 746 temporarily. (2) Two factories owned by 
Parry & Co., one at Nellikuppam and the other at Tiruvennanallur, both 
in the South Arcot district ; the former of these gives employment to 560 
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and the latter to 169 persons. In Bengal there are, especially in Eastern 
Bengal, very many refineries largely concerned in palm-sugar The reader 
will find much interesting particulars on this subject in the passages quoted 
above regarding the districts of Jessor and Furreedpore \pp. 267-276),, 
The estimated outturn of the Jessor refineries is said to be 282,405 cwt and 
of Furreedpore 8,852 cwt. The Jessor refineries employ 1,485 permanent 
and 4,033 temporary hands. So, again, in Khulna there are many Native 
factories and refineries which are said to turn out 57,976 cwt. Behar may 
be said to be exclusively concerned in cane-sugar. In Shahabad there are 
no less than 69 refineries turning out 37,537 cwt, and in Champarun there is 
a sugar factory shown to produce 2,204 cwt. The Shahabad refineries 
give employment to 1 15 permanent and 492 temporary hands. In the 
suburbs of Calcutta there is a large sugar factory and refinery with a 
capital of R 10,00,000. In Bombay there is but one refinery— the works at 
Poona. This is said to have a capi<-al of ^2,26,000. In the North-West 
Provinces and Oudh the industry is almost entirely in the hands of the 
cultivators. There are no great centres of refining like those of Jessor 
and Shahabad in Bengal. There is, however, a very large and long estab- 
lished sugar factory, the Rosa Mills, in Shajahanpur. This is said to have a 
capital of R 1 6, 00, 000 and to give employment to 1,015 persons. The out- 
turn has been valued at R 19,06,557. In the PanjAb the sugar industry 
is, as in the North-West, in the hands of small cultivators and village manu- 
facturers. There is, however, a sugar factory and distillery— the Sujanpur 
works in the Gurdaspur district. This is said to give employment to 214 
persons and to produce 3,456 maunds of sugar and 3,140 gallons of rum. 
In Mysore there is also a sugar factory which is said to produce 6,000 cwt. 
of sugar valued at R84,ooo. In Baroda a sugar factory has recently been 
started, but apparently it has met with but little success. 

So far as the published particulars of these factories and refineries are 
concerned, then they may be said to give employment ^to 4,500 persons 
permanently and about 0,000 temporarily. It does not seem desirable to 
specialize in this place any one factory, and since full particulars of all are 
not available, it is therefore, perhaps, as well to say nothing regarding their 
present position and possible future prospects. It has been contended by 
many writers that the larger works are all pure and simple refineries and 
that they exist solely through having large contracts for rum. There would 
seem to be no manner of doubt that the refining trade of India has felt very 
keenly the effect of beet-sugar competition. Some of the writers quoted 
above will be found, in fact, to affirm that the small refiners who do not also 
own rum distilleries have been ruined. On the point urged by Messrs. 
Travers & Sons, viz., the desirability of encouraging the extension of the 
system of central factories it may be said that, on the whole, an adverse 
opinion has been recorded. Some of the local Government reports have 
already been quoted, but as having a direct bearing on the subject of the 
present chapter, the following passages may be here given from the dis- 
cussion raised by Messrs. Travers & Sons : — 

The Director of Land Records and Agriculture, in the North-West 
Provinces, furnished many strong arguments opposed to the suggestion 
of State aid in the effort to extend sugar planting and manufacturing on 
the European pattern. The following passage may be here given from 
his reply 


^‘The suggestions made by Messrs. Travers & Sons is that the Governmen t 
of India might start a few model factories for, the preparation of sugar by modern 
processes in suitable districts. I his appears to be the only point of practical im- 
portance in the memorandum. In my opinion the Government would be ill-advised 
were it to act on the suggestion, f base my opinion on the general ground that 
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private enterprise in India is now sufficiently alert and well organized to undertake 
the business of sugar-refining on a large scale and with ample capital if there were 
a reasonable prospect of success. That sugar-refining coi^anies, working on scien- 
tific piincijjles, such as the Rosa Company and the Aska Factory, show no signs of 
multiplying in India is to my mind a clear proof that, under existing commercial 
conditions, the prospects of successful trade are small. Nor is the explanation why 
prospects are not encouraging far to seek. European sugar-refineries in India ha\^ 
two markets, and two only, open to them. They can manufacture for export to 
Europe, in which case they have to contend with the bounty-aided sugars of the 
Continent, and are no more able than the Mauritius factors to make a reasonable 
profit on their capital in such a market. Or they can manufacture for local con- 
sumption in India, endeavouring^ to supplant sugars refined by Native or crude 
European processes, and sugars imported from the Mauritius. Here they are met 
with the great difficulty that the mass of the Native population regards wth dogged 
suspicion all machine-made sugar, holding it to be impure aud contaminated with 
bones and blood. The market is thus a very small one, and the prices ruling in it 
are by no means improved by the quantities of similar sugar thrown in despair upon 
it by Mauritius planters. Assuming that the cost of producing a given amount of 
crystallized sugar by modern processes is about the same in India and in the Mauri- 
tius (and from such information as I have at hand, 1 do not think a sugar refinery 
in India could manufacture cheaper than the Mauritius planter), what are the pro- 
babilities of commercial success? They are bounded, it seems to me, by the actual 
success attained by the Mauritius planters, and as we are constantly told that sugar 
in Mauritius does pot pay, scientific sugar-refining in India is not a hopeful industry. 
The Rosa Factory in these Provinces depends more on its rum than on its sugar, 
and I believe this is the case with the few other similar concerns existing in other 
Provinces.” 
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The Director of Land Records and Agpriculture in the Panjab wrote 

{August 2oth, i88g ) : — 

“ It is pointed out that the manufacture of modern or vacuum pan sugar to be 
profitable must be on a large scale, because it involves costly machinery and chemical 
and mechanical supervision impossible for ryots, who probably do not extract more 
than one-third of their sug:ar, etc. This fact of itself renders it useless to discuss the 
subject further from a Panjab point of view. 

But, I rnay ask, if it be true that so much profit may be made out of the sugar of 
India, why is it that more English capital has not been invested in the undertaking? 
If the case be as stated by Travers & Sons, surely it would, with money almost 
a drug in the market as it is in London at present, be a very easy thing to get up a 
company to start sugar works in a sugar-producing district in this country to put ' 
down the necessary plant and to buy the canes as they stand from the growers. If 
the venture were so certain to succeed, private enterprise would soon provide the | 
capital and would not wait for the establishment of model factones by Government, i 
Such a suggestion amounts to a proposal that Government should first run all the risk 
of the experiment, the success of which might very much benefit capitalists without 
affording a corresponding advantage to the zamindars who would, however, probably 
derive benefit from a rise in price of produce. 

regard to su^ar, as to every other agricultural product in this country, estab- 
lished custom stands m the way of all improvement and a strong dislike to sacrifice 
any present advantage to a prospective future gain. For instance, we often find sugar- 
growers preferring their clumsy old *helna * which takes three pairs of oxen to work it, 
to the Beheea mill which takes one pair. This is partly due, no doubt, to obtuseness, 
but it is also due to the fact that the old mill does not break up the cane fibre which is 
much employed in making ropes, etc., whereas the new mill, which gives much more 
juice, destroys the fibre and renders it^ useless. They thus prefer to sacrifice some of 
the juice in order to save the fibre. It is the neglect of little facts of this kind, 1 tiiink, 
more than anything else which has hindered introduction of improved methods in agri- 
cultural pursuits. Instances of ffiis kind might be multiplied, but they are not neces- 
sary to show that only by the introduction of capital can the system propos^ by 
Messrs. T ravers be brought into use in this country,’^ 

The Board of Revenue in Madras issued the following resolution on 
the subject 

“ Messrs. Travers & Sons’ views and suggestions are practically that— 

(i) the ryots do not extract one-third of the available su^ar from their cane ; 
(3) the product is more like manure than sugar and is worth only about 
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half what Mauritius 'modem sugar’ must fetch to permit of its 
import into India at a profit; 

(3) ' modern sugar ’ can be made well m India ; 

(4) to make 'modern sugar’ in Indiana system of central factories and 

manufacture on a large scale is necessary to profit ; 

(5) if such a system be adopted, India might readily supply the world with 

sugar ; 

(6) the Government might start model factones in suitable districts. 

There can be no doubt that most of the sugar (jaggery) at present manufactured 
by the ryots is coarse and dirty ; but the Board believe that, though the ryots are 
quite aware that by taking a little extra trouble in its manufacture a much cleaner 
sample can be obtained, they do not in practice find that this is profitable. The jaggery 
is produced to meet the local demand, and that in the crude form at present turned 
out. Until quite recently, pnces have been so low that the growth of cane-sugar has 
in most places left but little margin for profit. There is in most places practically 
no demand for export and, except under the influence of such demand, the ryot is not 
likely to change his customs. The introduction of iron-sugar-mills in most parts of the 
Presidency where sugar-cane is grown may lead to a supenor outturn being obtained ; 
but so long as the defective systems of evaporating at present in vogue are adhered to, 
there is not likely to be a marked improvement in the quality of the produce. 

" Whether modem sugar can be made profitably m India, the Board are unable to 
say j but it is believed that Messrs. Parry &. Co.’s works in South Arcot and 
Mr, Minchin’s at Aska are worked as commercial undertakings, and therefore for 
profit, on the Central factory system recommended by Messrs. T ravers & Sons. 
There are, however, but very few localities in the Presidency where cane is at present 
grown on a sufficiently wide, yet concentrated area, to be able to supplv the require- 
ments of a large factory, and it is believed that the success of both the factones 
named is due to their being able to find work for their expensive establishments and 
large plant during those parts of the year when no cane is obtainable for crushing on 
other * work than the manufacture of ' modern sugar * Besides this, there does not 
appear to the Board to be any reasonable ground for anticipating that the area under 
sugar-cane can be largely increased on any such concentrated area as the working of a 
factory would demand. The two requisites— a good soil and a perennial supply of 
water — in a tract where the drainage is food, and manure is abundant, are not forth- 
coming in many places. Better prices will probably lead to slight extensions in many 
places, and this will be pushed on by the economy of production obtained by the use 
of supenor mills, but it is neither possible nor probable that cane will be grown on any 
much larger area than it now is. 

"The Board are therefore of opinion that Messrs. Travers & Sons’ sugges- 
tions as to large Central factones for the manufacture of ' modern sugar ’ are im- 
practicable as far as this Presidency is concerned, and would deprecate most strongly 
the idea of model factories being established by the State, for if it were possible for 
the enterprise to succeed, there is no doubt that the commercial community would em- 
bark in It at once.” 


Messrs. Thomson & Myfne were also invited to favour the Govern- 
ment of India with their opinion on the subject of Messrs, Travers & 
Sons’ suggestion. The following is their reply which was dated August 
27th, 1889 

" If the ryots planted and cultivated cane as the terms are understood in the West 
Indies and Mauritius, the average produce per acre would be very much increased, pro- 
bably doubled in Behar, North-West Provinces, Oudh, and the Panjab, where small 
cane is grown for its extract. 

"We believe the ryots get as large a percentage of juice from their cane even with 
their old wooden mills as is obtained by large steam-driven cane mills. The ' manure’ 
referred to in paragraph 8 of Messrs^ T ravers &. Sons’ letter is the result of crude 
methods and appliances with a fatal ignorance of the sensitive nature of cane-juice, 
viz.y the small quantity of juice extracted by one mill in a given time, and its con- 
sequent long exposure, in Contact with foul vessels and surmces permeated by the 
germs of fermentation, and in a state of active fermentation transferred to evapora- 

* At both these factories there are arrack distilleries and the molasses obtained in 
toe manufacture of sugar are largely used in the manufacture of arrack. The latter is 
^Iieved to be toe more important and paying industry at these factories, but the Board 
have no statistics. 
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ting pans so made, as if the intention is to reduce the contents to a sweet charcoal or SUGAR MILLS 
to a soapy low class glucose We know by experience that much of this might be 
remedied gradually Though the ryot will not be able to produce a vacuum pan a. 

sugar of such quality direct from the cane as would increase his own returns consider- 
ably, and help to meet, if not to stop, the importation of foreign vacuum pan sugars. 

‘'The conditions of the sugar industry of India being essentially domestic are not 
likely to be replaced by Central factories with vacuum pans evaporating a free flow of 
deficated juice at the lowest possible temperature, and producing a granulated sugar 
which needs no refining. We do not think 'that the sugar industry of India, as a whole, 
would benefit by any 'effort Government or private individuals might make by estab- 
lishing model factories By a judicious modification of the patent Iaw_ rendenng it 
suitable to the special condition and circumstances of the ryots, much might be done 
by private enterprise to prevent the odious “manure ” being applied to the product 
of their cane fields, the result of twelve months’ labour and payment of land rent. 

Government in effect leaves the ryot severely alone, ignorant and isolated, in his 
village to meet foreign competition, backed by the sfall and science of Europe and 
America, which aims at supplanting him in the production of a valuable article of food 
for his own people. The growing demand for a better quality favours the importer 
even against caste prejudices; alone he is unable to maintain his ground, and must 
be assisted either directly by Government or by private enterprise. We have already 
represented that there is no encouragement given to the latter, to make a sustained 
effort or protection for money invested in doing so. The patent law is more suited to 
the self-reliant, progressive, manufacturing peoples of Europe and America, than to 
the extremely conservative agricultural population of India, whose circumstances and 
needs in the direction of any improvement are altogether different.” 

It will thus be seen that, did we not possess a record of past failures, 
which extend over fully a century, of patient endeavour to accomplish the 
very object aimed at by Messrs. Travers & Sons, the arguments adduced 
by the above passages would be quite sufficient to decide the guestion. 

Were there room in India for more sugar mills and refineries, private en- 
terprise would not be long in meeting the necessity, the more so, since the 
Government of India in all its dealings with commercial undertakings has 
shown itself ever ready to afford whatever assistance may be required and 
which can consistently be given. 


PRICES OF SUGAR. 

With perhaps no other section of this article is it more difficult to furnish 
trustworthy information than that of the price of the so-called “coarse 
sugar’*— the chief form used in India. Not only are there so many widely 
different classes of gur, rdb, hura, gurpatha^ dulloah, chini, candy, etc., etc,, 
.all recognised as of different merit and classed at different rates, but the 
so-called sugar (under any one of these names) produced in the differ- 
and provinces and even districts have properties peculiar to themselves 
which occasion the greatest possible range m prices. The classification of 
trade returns into “drained” and “undrained” or “ refined ” and “ un- 
refined ” necessarily throws together under any one of these sections a series 
of forms of widely different values. Thus, for example, Babu Addonath 
Banerjee has very rightly pointed out that, if the fact be disregarded that 
the major portion of the exports of refined sugar from Madras go to Ceylon, 
whereas those from Bengal go mainly to the United Kingdom, the inference 
would be incorrectly drawn that the refined sugar of Bengal is ^2-11-7 per 
cent, cheaper than that of Madras. The explanation lies in the fact that the 
Ceylon people desire a sugar of a different kind and of a more expensive 
quality than that which is - exported to England. The so-called refined 
sugar exported from Bengal was valued at R6-12-8 a maund (R9-3-10 a 
cwt.) an inferior article as may be seen from the fact that the gur or un- 
refined sugar shown in the returns of Internal Trade of Bengal was valued 
at R4-8 a maund. The refined sugar exported from Madras (as already 
stated) goes mainly to Ceylon, and that article is valued on the average at 
R10-3-11 a maund (R13-15-2 a cwt.), but Bengal also exports to Ceylon 
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a small quantity of sugar annually and the article recorded in the returns 
of this trade must be very similar to that sent from Madras, as it is valued 
on the average at R 10-2-5 a maund (R13-13-2 a cwt.). It will thus be 
seen that unless the utmost care be taken in analysing the relative nature 
of the returns of trade, an average price for a province, still more so for al! 
India, would be most misleading. The bulk of the Bengal exports to 
foreign countries lin refined sugars) are very inferior qualities, not much 
higher classed than good unrefined sugars; this, therefore, lowers the 
average value, worked out for the total trade. Bearing this in mind it 
may be said, that the average value of the refined sugar exported from 
Bengal in the year 1885-86 was R8-3-9 a maund or R 11-3-6 a cwt. The 
corresponding figure for Madras was R 10-3-6 a maund or R13-15-1 a cwt. 
From the reason given above, the one figure would give a low average 
value of the refined sugars of Bengal, and the other a high average for 
Madras. It is probable that refined sugar of fairly good quality would 
fetch in both provinces about Rq to 10 a maund (say R13 to 14 a cwt). 
Turning now to the subject of unrefined sugars; the average value of 
the exports from Bengal in this article is shown as high and that of 
Madras as low. The Bengal average came to R 7-5-2 a cwt. or R5-6-1 a 
maund against R4-4-3 a cwt. and R3-2 a maund Madras. ^ Here, again, the 
difference of price is due to the quality of the article required by the chief 
markets to which the exports are usually consigned. In 1885-06 Madras, 
out of its total exports of gur (1,126,794 cwt.), sent 791,217 cwt. to the 
United Kingdom, valued at R4-4-2 per cwt. or R3-2-1 a maund. Bengal, 
on the other hand, shipped out of its total exports (2,313 cwt.), the major 
quantity, ms,, 2,306 cwt. of a superior quality to the United Kingdom, 
valued at R7-5-3 per cwt. or R5-6-1 a maund. Far from these two valua- 
tions therefore representing the average prices of g^r in the provinces named, 
they would more correctly be the average prices of good and of indifferent 
qualities of g^r in India as a whole. It will thus be seen that in India 
refined sugar maybe said to range in value (wholesale) from R6-8 a maund 
to R16 a maund, and unrefined from R3 to R6-8 or R8-8 a maund.* 

How far the cheap imported sugars are now competing^ with the 
Native refined sugars and with the Indian European sugars is a point 
which admits of some difference of opinion. The imported sugars are 
doubtless directly competing with the sugars refined in India at fac- 
tories worked on the European methods. And there is a large population, 
and a yearly increasing one, that has no religious scruples against refined 
sugar, however produced. The Hindus, of course, have the very strongest 
objection to European refined sugars owing to the apprehension of animal 
charcoal having been used in its preparation. “ Beet sugar has,” says 
Babu Addonath Banerjee, “reached the shores of India, but its operation 
here cannot be expected to be sufficiently wide to compete successfully with 
Indian sugar, fo far as its consumption among the Hindu population is 
concerned. It is only the ignorant among the Hindus who may be de- 
ceived into eating sugar manufactured in the European refineries.” It is 
useless to assure persons with a strong religious prejudice like that of the 
average Hindu, that it is by no means necessary that European crystallized 
sugar should have been refined with the blood and bones of the most sacred 
of all animals— the cow, or with animal charcoal of any kind. The answer. 


♦ The followng may be given as the -average prices of unrefined sugar that pre- 
vailed in 1890-91 per maund of 82® Madras R5 ; Bombay R6-13-5 ; Bengal 
R4*I4 ; N.-W. Provinces R4-11-4 ; Oudh R4'9'0 ; Panjab R5-6-1 1 ; Central Provinces 
R6-i4-iOi Upper Burma 85-6-10; Lower Burma Rs-11 j Assam R8-6-2; andBerar 
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and a powerful one, naturally arises, when not in its package, how are we to 
recognize sugar free from the polution of such refinement ? There is also a 
flavour about Native refined sugar which to many makes it much prefer- 
able to the best European sugars. It is needless, therefore, to endeavour to 
further exemplify the reason why, for many years to come, European refined 
sugars stand a poor chance of finding in India a market of very great 
proportions. Refined sugar is, moreover, beyond the means of the vast 
majority of the people of India The cheapest beet-root sugar appears, at 
the present rates, to be about 2^ times as expensive as the coarse sugar 
commonly eaten in India. This fact may be shown by the following table ; — 


PRICES. 

Crude Native 
Suirar 

448 

Conf, •wiih.pp, 
40, Su 82, gs» 
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Average price a cwt. 



1884-85. 

18S5-86. 

1886-87. 

Price of beet-sugar imported into Calcutta 
from the United Kingdom . . • 

Price of unrefined sugar exported to the 

^ a, p. 

M a, p 

^ a, p. 

1127 

II 6 0 

10 2 5 

United Kingdom from Madras • 

481 

442 

4 X 5 


But when the cultivator manufactures his own gur, it certainly never 
cost him anything like 84 a maund. 

But an effort may here be made to exhibit the average prices of refined 
(Indian and Foreign) sugars in order to admit of a comparison with the 
average prices of gir shown on page 324. Having found it difficult to 
obtain this information, from published reports, the writer recently suggest- 
ed to the Government of India the desirability of inviting opinions from 
the provincial authorities. He has accordingly been favoured wdth returns 
for the year 1891 (from most of the provinces), in vihich the prices of 
Indian and Foreign sugars are given to maunds of Szfe. It may be 
added, however, tliat in few cases has the distinction been made into 
Native and European Indian refined sugars, with the not improbable 
result of raising slightly the average value of the Indian refined sugar 
which has been contrasted in these returns with the imported article. That 
is to say, the European refinery sugar of India is a much superior article to 
that eaten by the people of this country who use a refined sugar. One 
point of considerable importance has been made out by these reports, 
however, namely, that foreign sugar is procurable in few districts only. 
Thus, for example, of the 21 districts of the North-West Provinces and 
OuDH that have furnished prices of sugar, three mention foreign sugar; the 
others expressly say that it is not procurable. In these 21 districts the 
average price of Indian refined sugars appears to have been Rio a maund 
and foreign (three districts) Ri 2. The cheapest refined I ndian sugar is given 
for Allahabad, R 7-3-8 and the most expensive for Aligarh, viss,, R13-8. 

The Director of Agriculture, commenting on the trade in foreign refined 
sugar, makes the significant remark that the imports from Bombay during 
1890-91 came to 26,080 maunds of refined sugar (presumably foreign). 
The imports in the previous year from that port stood at 6,031 maunds {see 
p, 366) f so that this fact may be regarded as denoting the growth of a 
demand for foreign refined sugar. In only one district of the Central 
Provinces has any mention been made of foreign sugar. The " drained ” 
sugar used in these provinces showed an average value of Rii. Of the 
Panjab, returns have been furnished for seven of the chief districts, but of 
three of these it is expressly stated foreign sugar is not sold (wjst., Mooltan, 
Jallandar, and Delhi). The averages of all the returns show foreign refined 
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PRICES. sugar to have sold atKii-ioa maund and Indian at Rio*;. The most 
expensive Indian (Sujanpurf) refined sugar appears against Rawalpindi, 
•vtz , Ri 2 to 14. a maund and the cheapest in Delhi, Sujanpurf R8 and 
Shajihanpuri Rio. Of the imported sugars, Amritsar is shown to have 
consumed Australian sugar valued at R12 to 14, German R11-12, and 
I Mauritius R11-4 to Ri 1-6 a maund. Statistics of 13 districts of Bombay 
and Sind have been supplied, but of six of these no information regarding 
foreign sugar has been furnished, or it has been stated that no foreign 
sugar is procurable. One feature of the Bombay sugar trade may be 
here specially alluded to, namely, the abnormally high rate of unrefined 
sugar and the correspondingly low valuation of foreign refined sugars. 
Unless some mistake has been made in framing the returns, it would 
appear that in many of the districts of Western India unrefined sugar 
fetches nearly as high a price as the refined article. During 1891-92 the 
average price of unrefined sugar (estimated from the figures furnished to 
the author) would appear to have been R7-8 a maund — a price considerably 
' above that shown in the “ Returns of Agricultural Statistics for 1890-91 ** 
j quoted above on page 324 Refined sugars sold as follows : — Average of 
I imported sugar Rio-ii a maund ; of Indian Rlo-15. It would thus appear 
that in Bombay foreign sugar is directly competing with local produce, 
but it should not be forgotten that this has been the case during at least 
the past century. The returns with which the writer has been favoured 
regarding Madras, show no foreign sugar, and it is further even affirmed 
that prices of imported sugars could not be procured. Aska refined sugar 
sold at R9 a maund and Berhampur at R9 to 10. It would thus seem 
that both the European and Native refined sugars of South India are 
considerably lower priced than the cheapest imported article. In Assam 
foreign refined sugar is mentioned in connection with four out of the seven 
districts reported on. The average of the prices of foreign sugar may be 
given at R14-10 a maund and of Indian at R12-8. With regard to 
Burma, foreign sugar is quoted in connection with iwo out of the five 
districts of which prices have been furnished. These are Moulmein (where 
foreign sugar sold at R18 and Indian R9-12 a maund) and Rangoon 
(foreign R9-14 and Indian R9-10 a maund). 

It may thus be safely stated that before cheap foreign sugar can be 
regarded as seriously affecting indigenous production, it becomes neces- 
sary to possess stronger evidence than has as yet been made out, of the 
growth of a demand for refined m preference to unrefined sugar. It 
would, in fact, seem that as long as gir can be procured for less th^an half 
the price of refined sugar, and as long as poverty is characteristic of the 
vast majority of the hundreds of millions of the people of India, so long 
will local production and consumption remain unaffected by the fluctua- 
tions of foreign markets in refined sugar. But beet-root sugar has un- 
doubtedly got a footing in Western India, a province in which foreign 
sugar of some sort is a necessity to meet local demands. The fall in the 
price of refined sugar and the nigh rate of unrefined sugars must have 
greatly contributed to expand the traffic in refined foreign sugar in 
Bombay. Indeed, it may fittingly be concluded that the only indication of 
India being abnormally affected by the depreciation in the value of sugar 
in the worlci generally, is in the depressed state of the refiner’s trade. And, 
although this cannot be treated with indifference, it is of less moment to the 
national prosperity of India than a disturbance, if such existed, that threat- 
ened the value of the agricultural interests in sugar-cane. 

The writer has failed to obtain, however, a sufficiently exhaustive series 
of prices for a sufficient number of years back to allow of a satisfactory 
I review being offered. This difficulty exists more in judging of the internal 
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than the external trade. If the valuation given for the exports can be PRICES, 
accepted as trustworthy, we possess in the returns of foreign trade full 
particulars. Thus, Mr. O’Conor, in his publication and Wages^ 
furnishes the rates at which three classes of Native refined sugars have 
been exported from Calcutta since 1813. But as Calcutta did not appar- 
ently export each of these classes every year, there are so many gaps in 
the returns that it is difficult to learn all that is required, Mr. O’Conor 
accepts the value in 1873 ^.s a standard (which he expresses as 100) and 
thus exhibits the fluctuations in price. He also supplies the London prices 
of Manilla sugar during each year since 1873. But even had these 
returns been complete, more would have been required for the purpose here 
aimed at. It would be necessary, for example, to know the selling prices 
of Indian and imported sugars, in a selection of centres, such as Calcutta, 

Cawnpore, Lahore, Karachi, Bombay, Nagpur, Madras, Rangoon, etc. 

We learn, however, sufficient from the figures furnished by Mr. O’Conor 
to be able to affirm that nothing like the decline, shown in the London 
prices, has taken place in the Calcutta. In 1873, Manilla sugar sold in 
London at 23s. 3^. per cwt., and the price declined steadily till every 
fifth year It stood as follows 15s. 3^., 12s ^ and 10^. ^d. Since i860, 

Mr. O’Conor records the prices of 23 years* shipments of dulloah sugar. 

The average of these comes to R7-13 per mannd (82Bb) and the shipments 
for the past five years were valued at R8-8 in 1886 j R8-10 in 1887 5 R7-8 
in 1888; R7-4, in 1889; and Rio, in 1890, and the average of these would 
be R8-6 a maund. The standard of 100 in 1873 was equal to a valuation 
of R7-8 a maund, so that in only one of the past five years has the declar- 
ed valuation fallen below the standard, and according to the evidence here 
adduced, therefore, dulloah sugar has not only preserved its price, but has 
even slightly risen, in the face of the decline of the price of sugar through- 
out the rest of the world. The inference might perhaps be admissible 
from these figures alone, that foreign sugars had not as yet materially 
lowered the value of dulloah, one of the most appreciated forms of Native 
refined sugars. But unfortunately such an opinion is opposed by the almost 
universal belief that the European and Native refiners alike have, within the 
past few years, felt to an alarming extent the effect of a keen competition, 
in the foreign markets, and in the Indian markets being flooded with foreign 
sugar. This position might be understood, in the case of the European re- 
finers of India, since to a very large extent their Indian consumers could 
have little or no objection to using foreign sugars. The consumer of Native 
refined sugar, on the other hand, has an equally strong prejudice against the 
European sugars refined in India, and those imported from foreign countries. 

It is, therefore, as it would seem, the loss of the foreign markets which alone 
can have hitherto seriously injured the Native refiners. ^ The value of these 
markets may be judged of from the statistical information furnished in the 
chapters on the Indian trade in sugar. Even could it be clearly established, 
therefore, that the imported sugars are actually displacing the Native refined 
sugars from the Indian makets, such a contention would be but on the 
threshold of the main problem, mz,, the effect of foreign sugars on the total 
production of sugar {gur) in India. The first effect of increased importation 
would naturally be to lower prices. It may be admitted thdX gur has become 
slightly cheaper in India, as a whole, but this has resulted in an increased 
consumption, and to such an extent as to encourage an expansion of the 
area of cultivation. Until a preferential demand arises for refined, instead 
of unrefined, sugars, the Indian cultivator, it would appear, is thus benefited 
by cneap prices. The produce of his labours is more generally used. So 
very profitable in fact is the cultivation of cane and the manufacture 
of gur, that both branches of the industry are benefited by increased 
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demand, even although a slightly lower price be offered. ^ The increase 
of the acreage of production and greater consumption would in other words 
appear to have balanced the disturbance created by beet-sugar, so that it 
may be said India, as a whole, has been benefited by the low prices that 
have recently prevailed. 
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It would be beyond the scope of the present article to attempt, how- 
ever briefly, to review the complex problem of the WorWs Supply and 
Consumption of Sugar* While that is so, there are aspects of the Indian 
trade in sugar, the full force of which cannot be realized until some idea 
has been conveyed of the nature and value of the Indian markets of outlet 
and of supply. In the historic chapter above, it has been pointed out 
that Europe, during the classic period of Rome, received from India its 
knowledge of sugar as also for many ages its supplies of that commodity. 
Centuries intervened between the discovery of sugar and the time when it 
began to be a necessity of European life. Sugar, in fact, first assumed im- 
portance in Europe on cane cultivation being established as a European 
industry in the Colonies. The birth of the new Colonial, was the death 
of the old Indian, trade. But the Honourable the East India Company, 
becoming aware of the loss India had sustained, in its failure to create or 
even to participate in the greatly increased traffic, made (towards the 
close of the last century) strenuous efforts to awaken interest in the 
subject. Although many obstacles were soon found to have been thrown 
across the path of progression, the Company succeeded to revive and 
greatly enlarge India’s foreign interests in sugar. Heavy losses were for 
years patiently borne in the hope of ultimate success. East Indian sugar 
in time became regularly quoted, and the amounts that poured into England 
and other European countries improved in quality very greatly. The 
internal sugar trade of India also manifested distinct indications of expan- 
sion. The demands of India for superior qualities of sugar had grown so 
strong that the imported, refined, article gradually came to bear, in the 
various languages of the peninsula, names to denote apparently the two 
countries of chief external supply, ®z5., chtni (China) and misH (Egypt). 
There is abundant evidence in support of the belief that for many centuries 
the art of refining sugar was known in India to comparatively few, and was 
for the most part practised by the special artisans of the nobles. To a 
greater extent, relatively, therefore, than at the present day, the bulk of the 
people consumed (a century ago) a crude unrefined sugBr—gur* Those who 
desired a better article looked mainly to a foreign supply. The inhabitants 
of the coast were probably always, as they are now, a wealthier communi- 
ty than the people of the more interior agricultural tracts. Within a belt 
of country skirting the coast, the demand for sugar has always been 
greater than further inland. But that demand it was felt, could be more 
easily met by the merchants who traded with India, bringing, as a return 
cargo, sugar from China, the Straits, Batavia, and perhaps also from 
Egypt than by the Indian refiners. An import traffic had according- 
ly by the seventeenth and eighteenth centuries assumed considerable 
proportions.^ It was only natural that the East India Company should 
have recognised, therefore, that the subject of internal trade deserved quite 
as much attention as the encouragement of India’s foreign export in sugar. 
The restrictions imposed by coastwise dues and internal transit charges 
were seen to operate prohibitively on Indian sugar conveyed from the 
chief sugar-producing districts to the great consuming centres. The 
supply of Bombay, for example, was regarded as a natural outlet for the 
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surplus Bengal stock. The success of the Dutch traders, in meeting the 
demands of Western India, was viewed, and not unnaturally, with the 
strongest disfavour. To facilitate Bengal competition, the dues were 
removed from Indian sugar, but the tax on foreign imports retained. In 
spite of this chini and mUri continued to be largely imported and to even 
find a market in Bengal itself. The unsatisfactory character of the 
Indian refiners’ art and the insufficient supply was at last recognised as 
the chief reasons for the success of the Chinese and Batavian sugars. 
Effort was accordingly directed towards improving and extending the 
refining interests of India. The result for a time was distinctly satis- 
factory. The manufacturies and refineries started in Bassein, for example, 
at once told on the imports into Western India. The demand for Chinese, 
Straits and Dutch colonial sugars declined, and a large export from India 
in refined sugar was gradually developed. But in course of time, and 
coming down to comparative recent events, a more formidable rival appear- 
ed in the Bombay market in the supplies of sugar that yearly began to pour 
into India from Mauritius, the West Indies, and ultimately from Europe. 
The success of European planting in India had been but temporary. Most 
of the refineries fell into Nati ve hands. The quality of the article degenerat- 
ed, and thus, though the Chinese and Java trade had largely been ousted, 
the advantage was reaped by new-comers, and a greater import than ever 
was created. The exports also began to change from refined to unre- 
fined sugar. But startling though many of the ups and downs of the 
Indian sugar trade have been during the century 1784 to 1884, the revolu- 
tion that has since taken place surpasses in magnitude all previous ex- 
periences. The exports of refined sugar have ceased, the traffic is now 
practically in the unrefined article, and the trade has migrated from 
Bengal to Madras. And this is not all. India now imports 3 cwt. for 
every cwt. exported.* These imports are largely drawn from the very 
countries which were formerly the chief consumers of our exports. So very 
significant is this modern phase, that India must be regarded as taking no 
longer any part in the world’s supply of this article, but rather as affording 
a market for the produce of other countries. One feature of importance still, 
however, remains to India. The advance of civilization has created new 
necessities and afforded the means of realizing greater luxuries. The 
people of India are able to afford a larger consumption of sugar than they 
ever did before. There is no evidence to support the inference that might 
be deduced from the expansion of the import traffic that foreign sugars 
are driving the Indian out of the home markets. On the contrary, every- 
thing points to a greatly increased cultivation and a corresponding immen- 
sely enhanced consumption. The imports are undoubtedly, however, com- 
peting, with the Indian refiners’ trade, in the supply of certain sugars. A 
larger amount of crude sugar is thereby released and rendered available 
for the consumption of the vast majority of the people who never have 
and for many years to come are not likely to care for refined sugars, still 
less to eat such refined sugars as bear the stigma of religious prejudice 
against the process of their manufacture So far it may safely be affirmed 
the loss of the markets to which India formerly exported sugar and the 
creation of a foreign supply have not told injuriously upon the production 
of sugar in India. It would be to trespass beyond the field of legitimate 
criticism and review to venture further by foretelling the probable future. 
Radical changes have already taken place in India. Caste, where opposed 
to the spirit of the age, has given place on many points, but it would seem 
highly improbable that for years to come foreign sugars should succeed 
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INDIAN to invade the domestic life of by far the most important section of the Indian 

TRADE, community— the Hindus. This fact, therefore, greatly restricts the possi- 

bilities that are open to the importers of sugar. But there exists an 
even more potent consideration than the religious views of a section of the 
community, namely, the poverty of perhaps four-fifths of the entire popula- 
tion The question of the effect of imports on production in this country has 
to be regarded not in the light of the influence on the refiners’ and 
exporters’ sections of the trade, but on that of the crude sugar manu- 
facturer— the cultivator of the cane. Little has as yet transpired in 
support of the opinion that the value of sugar, in Europe and the colonies, 
can be lowered much below what it has already touched. On the con- 
trary, it stands a greater chance to be augmented If that be so, the 
cheapest foreign sugars hitherto landed in India cost at least twice as 
much as the article eaten by the vast majority of the people of this 
country. Were the colonial sugar manufacturers to attempt to produce 
an article that would directly compete in price, even with the more expen- 
sive qualities of gur, the import trade would at once become of graver 
moment than it has as yet assumed. These remarks may therefore be 
said to tend towards the conclusion— and a not unnatural one— that the 
Indian internal trade in sugar— (the home consumption of that commo- 
dity)— is the feature of greatest importance to this country. In perhaps 
no other article of Indian commerce, therefore, is the want of definite parti- 
culars of production and consumption more keenly felt than with sugar. 
Where sufficient importance i? denoted by a large foreign supply or 
demand, the prosperity or otherwise of the country as indicated by certain 
articles of trade may be learned from the returns of foreign transactions. 
The utmost reliance can be put on the accuracy of these returns, for the 
, articles that leave or are brought to India are not only carefully registered, 
but from the records of other countries, in their dealings with India, it 
becomes possible to confirm every transaction. But in a vast empire 
like that of India where certain provinces have not as yet been even 
surveyed, agricultural resources become very largely a matter of specu- 
lation. The construction of railways has afforded, the Government, how- 
ever, one direct mode of gauging the extent of internal traffic, since the 
movement of articles are not only registered from province to province, but 
from district to district. The railways are the great arteries of ceitain 
tracts. Rivers and canals serve the same purpose, and a registration of 
the trade on these is also preserved so far as possible. But when the 
returns of rail, river and canal have been all tested, there has been 
left out of consideration the road traffic of which no registration what- 
ever is kept, except in the imports and exports with certain large towns. 
It may safely be assumed that in a commodity which like sugar is grown 
mainly for loCal consumption, the interchanges from village to village 
along the roads throughout the entire country are very much greater than 
that shown in the returns of rail, river, and canal which tap but limited 
tracts of the total area of India. This statement will at once be borne 
out, for example, by an examination of the imports and exports by road 
into Calcutta. Along the coast of India and across its land frontier a 
record of the interchanges is also preserved, so that the returns of the 
shipments coastwise and of the goods carried across the land frontier 
come to bear on the problem of the annual production of sugar in India. 
But of many of the provinces the area under cane has been annually 
determined, and periodically surveyed. Experiments to ascertain the 
acreage yield have also been performed; so that allowing a margin for 
error not greater than would be necessary for countries of like magnitude, 
it may be accepted that the returns of the surveyed provinces can be 
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accepted as fairly accurate. Thus the tendency of the defective returns of 
India would be to under rather than over estimate production. 

By bearing every possible error m view and by bringing every avail- 
able aid on the enquiry, it has been determined that within the past few 
years the normal area devoted to sugar-cane and sugar-yielding palms 
has not fallen far short of 2,500,000 acres, and that the yield has been 
about 2,500,000 tons of coarse sugar. It is probable that to compare 
that amount with the consumption of sugar in Europe it should be reduced 
to a little more than one«third as the “ coarse sugar*’ of India, if refined into 
an article similar in quality and equal in value to the sugar used m 
Europe and America, would be in the ratio of 25 of or coarse sugar 
to I of refined sugar. But although a consideration of the nature indicated 
is perfectly right, still it must be added that as an article of food with 
the people of India, serves the purpose, and it might almost be said is 
to them of corresponding value with the sugar of more civilized countries. 

In Dr. Giffen’s paper on ^^The Progress of The Sugar Trade pub- 
lished on the 24th of May 1889 a useful table is given of the con- 
sumption of sugar in the chief countries of the world. After show- 
ing the amounts used in the United States, in the United Kingdom, 
and in all the other European countries, Dr. Giffen allows a quantity 
for Australasia and then for “ other countries.” He does not show 
India, China, Japan etc., so that it is not permissible to affirm that the 
** other countries” include or exclude India. The total consumption 
of the world, according to Dr. Giffen, comes to 5,200,000 tons of sugar, 
of which the United States takes 29 per cent., the United Kingdom 21 
per cent., all European countries (excluding the United Kingdom) 36 
percent., Australasia 2 per cent, and other countries” 12 per cent. 
The amount shown against other countries is only 580,000 tons. India 
at the present day imports 3 cwt. of sugar for every cwt. exported. If, 
therefore, the net import be added to the estimated production and 
the figure just given for the production be reduced to the value of the 
figures dealt with by Dr. Giffen, it may safely be stated the consumption 
shown against ‘'other countries’^ is less than half the actual amount 
consumed in India alone. In other words, it seems correct to say that ex- 
pressed as sugar equal in quality with that consumed in Europe, the 
people of India use up annually fully one million tons or about the same 
amount as in Great Britain. Ur, leaving Great Britain out of consider- 
ation, the people of India use a little more than half the amount consumed 
in the whole of the rest of Europe. Taking this view of the comparative 
value of the sugar used in the United Kingdom and in India, the subject 
assumes a greater importance than is given to it by an inspection of the 
dirty-looking masses exposed for sale on the village traders’ stall. Dr. 
Giffen remarks that the 1,100,000 tons of sugar, as imported into the 
United Kingdom, is valued at £ 1 6,500,000. In 1884 sugar was estimated 
in the United Kingdom to have been about half the value of the wheat. 
The consumption of wheat came to 26,000,000 quaiters, the value of which 
at 32s. per quarter would have been about ,^42,000,000. Sugar, for many 
years, kept pace with other articles of food in growing cheaper year by 
year, but recently it has begun to lead in that respect. Thus, the 

8.000. 000 cwt. consumed 30 to 35 years ago cost the British as much as the 

22.000. 000 cwt. taken annually within the past two or three years. But 
there are certain features of the British sugar trade that must be specially 
noticed. 1 he value of that article is largely increased beyond its declared 
import value through the very great amount of it that is usually refined. 
About 739,000 tons are refined or prepared for special industries. This 
trade gives employment to 4,260 men at the 26 refineries that exist in the 
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country. This shows about 30 men for every too tons refined per week, 
or 5,000 tons per annum. The imports of refined sugar into England 
(mainly from Germany) have recently, however, been greatly increased and 
the business of refining for export has decreased. It will thus be observed 
that the refiners of Great Britain have felt the modern tendencies of the sugar 
trade quite as much, if not more, seriously than the Indian. But there are 
industries in England that use very large amounts of sugar which scarcely, 
if at all, exist in India. Thus, for example. Dr. GIffen tells us that certain 
leading confectionery and jam-making firms in London alone use annually 
34,000 tons of sugar : similarly that the turn-over for Scotland of this 
nature comes to 40,000 tons. An actual estimate of the consumption of 
sugar for jams, confectionery, biscuits, brewing, mineral waters, etc., can- 
not be obtained, but the point of interest which it is desired to urge here is 
that a very large amount of the articles so prepared are exported, so that 
the actual cousumption of sugar in the United Kingdom has to be reduced 
by that amount. In India no such export trade exists. The sweetmeats 
made are articles of actual food, not sweetmeats m the sense of such luxu- 
ries in Europe. The extent to which the so-called sweetmeats of India are 
eaten both daily and at festivals, marriage ceremonies, etc., must im- 
press, theiefore, the argument here advanced, namely, that if the sugar used 
in the United Kingdom was valued at £16,500,000, a considerably larger 
sum may be accepted as representing the annual consumption in India. 
It is little to be wondered at, therefore, that in the present keen competition, 
the exporters of sugar should have earnestly turned their attention to 
India as a market of great importance. At the lowest possible estimate 
the industries of cultivation of cane and palms and manufacture and re- 
finement of sugar in India must be admitted as equal to at least 
£20,000,000 annually. 

The reader should consult the introductory remarks offered above, in 
each of the provincial chapters, on the subject of the area, outturn and con- 
sumption of sugar. The defective nature of the internal returns of trade, 
in some provinces, precludes, as explained, a detailed statement being pre- 
pared of the total trade for all India. The series of tables that may now 
be here given, although in some instances defective, are believed to be 
accurate so far as they go. Their value is only lessened when it is de- 
sired to obtain for each and every province returns of the exact same 
nature. The absence of such uniformity debars a total statement being 
prepared, but does not render inaccurate the statistical information furnish- 
ed. The Indian sugar trade may be viewed under three great sections : I. 
Foreign, II. Internal, and III. Coastwise. The trans.frontier transactions 
(that is, the sugar carried by land routes to or from India) are unimportant 
and may, therefore, be placed under the section on Internal Trade. 


FOREIGN 

TRADE. 

Exports. 

450 


I.— FOREIGN TRADE IN REFINED AND UNREFINED 
SUGAR. 

A. Exports from India.— In various passages of this article the writer 
has endeavoured to exhibit the manner in which the possible growth of a 
great trade in Indian sugar was precluded through the prohibitively heavy 
import duty charged on Indian sugar by Great Biitain. 'lhat duty 
amounted to about 8s. a hundredweight more than was charged on colo- 
nial sugar. It existed until 1836. tt will, therefore, be instructive, as 
manifesting the early records of Indian sugar, to give tables of the trade, 
for some years prior to and after the removal of the duty. Column I II of 
the table below shows the imports into Great Britain of Indian sugar from 
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1800 to 1821. The contrast with column I shows the proportion of the 
Indian to the total imports. Columns IV and V classify the actual sales 
made in London for each of the years, into the two sections, sales from 
Company’s imports and from private imports. The decline of the Com- 
pany’s transactions and the growth of the private, is a feature of some im- 
portance as it shows the extent to which this branch of trade found it neces- 
sary to escape from^ the restrictions enjoined by the Company’s regulations 
in the character and conditions of their investments. 


foreign 

TRADE. 

Exports. 


Statemeni of the Sugar Trade of Great Britain for the first tiffeniytwo 
yiars of the present century designed to specially exhibit the share 
ta^en by India* 


Years. 

Total of 
all sorts 
imported 
into Great 
Britain. 

Cwt. 

Total of 
all sorts 
exported} 
reduced 
to raw 
sugar. 

Cwt. 

Total of 
all sorts 
import- 
ed from 
India. 

Cwt. 

Analysis of the actual sales 
AT London of the imports 
FROM India. 

Com- 

pSLnfs 

Imports. 

Cwt. 

Private 

Imports. 

Cwt, 

Total. 

Cwt. 

£ 




I 

n 

in 

IV 

V 

VI 

VII 

1800 



3 * 390,974 

6 i 8 ,S 37 

120,471 

111,070 

109,766 

220,836 

545,937 

iSoi 



3,164,474 

1.657,551 

226,538 

55,797 

19,111 

74,908 

197,134 

1802 



3.976.564 

1,202,769 

61,213 

55,786 

27,704 

83,490 

158,317 

1803 



4,297,097 

2,046,767 

57,381 

27,510 

21,769 

^9,279 

102,473 

1804 



3*185,849 

1,693,285 

97,928 

78,620 

25,477 

104,097 

273,514 

1805 



3,248,306 

1,103,936 

125,155 

io 2 , 73 >j 

29 

102,764 

294,757 

1806 



3,178,788 

1,102,685 

124,360 

65,806 

156 

65,962 

144,797 

1807 



3,815,183 

1,013,435 

37,227 

105,503 

7,980 

113,483 

211,658 

1808 



3,641,310 

1,363,642 

118,586 

48,447 

5,936 

54,383 

96,728 

1809 



3,753,485 

910,67 5 

: 72,587 

34618 

119 

31,737 

68,990 

1810 



4,100,198 

1,496,691 

26,200 

40,534 

8,088 

48,622 

113,410 

x8ii 



4,808,663 

1,319,349 

49,240 

1,824 

12,059 

13,883 

28,550 

1812 



3 , 9 * 7,543 

690 869 

20,322 

67,610 

9,646 

77,256 

177,433 

1S13 



3,763,423 

1,158,162 

72,886 

47,559 

22,632 

70,191 

216,600 

1814 



4,000,000 

1,615,500 

50,000 

42,548 

13,394 

55,942 

216,608 

1815 



4,035,323 

2,002,109 

49,849 

3 > 3 i 2 

121,032 

124,344 

383,610 

1816 



3,984.782 

1,906,711 

125,639 

18,951 

90,770 

109,721 

247,108 

1817 



3,760,548 

1,663,617 

127,203 

2,774 

73,050 

75,824 

180,757 

1818 



3 , 795.550 

1,671,740 

125,893 

19,086 

98,249 

17,33s 

263,071 

1819 



3,965,947 

1,695,627 

162,395 

20,754 

114,649 

135,403 

237,356 

1820 



4,077,009 

1,302,179 

205,527 

18,318 

154,553 

172,871 

263,530 

1821 




4,063,541 

1 1,659,556 

277,228 

39,731 

141,653 

181,384 

243,726 


Although the East India Company gave orders, about 1820, that sugar 
sh<^ld no longer form a part of their commercial investments, it continued 
^^^^®ries had, however, been formed by private persons 
which soon drifted into refineries and agencies to purchase Native sugar, 
and the result w'as that, by the time the heavy British import duty was 
^ualized with that charged on other sugars, the exports from India to 
England stood at a little over 250,000 cwt. In 1840, or six years later, they 
had, however, increased by 1,000,000 cwt. 

The following table compiled from the Proceedings of the Honourable 

s. 450 
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the East India Company (Statistics of Sugar) shows the trade from India 
from the years 1836 to 1S48 : — 

The Exports of Sugar from India during the tnaetve years immediately 
following the equalization of the duty charged on the imports into 
Great Britain with that leaned on Colonial Sugar. 


Years. 

Exported 
to Great 

Bi itain. 

To other 
Ports 

Total ex- 
poi ts of 
sujiar and 
gur. 

Value in 
lupees. 

Average 
value pei 
maund. 


I. 

II. 

in. 

IV. 

V. 


Cwt. 

Cwt. 

Cwt. 


^ a. pt 

1836-37 . 

260,6171- 

iSo,354? 

440,971? 

51,38,460 

852 

1837-38 . 

425,611^ 

156,367? 

581,979? 

67,18,911 

8 3 iij 

1838-39 . 

522,741? 

98,049? 

620,790^ 

74,63,088 

894? 

1839-40 . 

523,322? 

79 , 455 ? 

602,777^ 

73,60,036 

8 11 6? 

1840-41 

1,226,635? 

48,215 

1,274,850? 

1,64,68,898 

937! 

1841-42 

1,037,501? 

49,707? 

1,087,208? 

1,39,16,426 

923? 

1842-43 . 

1,123,675 

23,132^ 

1,146,807? 

1,48,35,773 

932? 

1843-44 . 

1,097,482? 

4,360 

CO 

0 

1,46,04,641 

9 7 5 f 

1844-45 . 

1,084,292? 

15,077? 

1,099,369? 

1,46,91,956 

9 8 8? 

1845-46 . 

1,308,045 

5 , 793 ? 

».3i5,838f 

1,78,93,188 

9 11 7 

1846-47 

1,203,811? 

21 , 343 ? 

1,225,155 

1,67,98,65s 

9 12 of 

1847-48 . 

1,168,944? 

60,883? 

1,229,828 

1,66,28,524 

9 10 6? 


m tne exports, which is shown tohave taken place 
material reduction in the produc- 
Emancipation Law 

teEom A decline is also perceptible in the above 

Kv TT^cri which year a reduction took place in the duty 

B^t the.l?f fnf all muscavado sugars, from 24s. to 14^. 

table The crra ^^ot^er peculiarity in the figures shown in the above 
'^Ibeflim/ h,^^ totals m coluinn III. (at least%r the years 1843-1848) 

dm? has becomp tifp !^v Calcutta alone. Madras, which at the present 
M sWl in the exporting province, took no share (or practically 

eniovS 1 sn^II t^f^p *= fi'-st half of this century, ft 

bTw« not^li^^p during the closing decades of the eighteenth century, 
of iS'to. In Wllkmsnn’p favourable terms as Bengal until the end 

culare^the External '*''0 are furnished with parti- 

of that pro^t^S and t^Tp t f Customs returns 

rega«le^«S,f;nSi;c^«i should naturally be 

<0. 450 
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The following anal} sis, prepared from Wilkinson’s Commercial Annual 
— a tabular statement of the External Commerce of Bengal, during 
the years 1843 1850, may, therefore, be usefully given in this place 


FOREIGN 
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Exports of Sugar and Khaur from Calcutta* 


Countries to which 
Exported. 

1843-44 

1844-45 

1843-46. 

1846-47* 

1S47-48, 

1S48-49. 

1849-50. 

Great Britain , , 

Mds. 

Mds 

Mds 

Mds. 

Mds 

Mds. 

Mds. 

15,36,476^ 

15,18,009 

18,31.2631 

16,85,336 

16, -'6,522! 

16,34,569 

92,356! 

17,94,797! 

Bombay 

Gulfs (Arabian and 

1,150^ 

9,403 

567^ 

15,786 

70,3731 

14,210 

Persian) , 

3 jOS 4 l 

I, 449 j 

2,9575 

S, 933 | 

6,101 

856 

5 , 954 ! 

<?, 9 x 4 i 

Madras • 

70 § 

157-5 

5 , 859 | 

53 | 

2,081 

lOI 

266 

Ceylon , , 

S 9 oi 

768i 

4,7535 

3,776! 

3 , 827 i 

4,535! 

Pegu .... 
New Holland 

28 

iZlI 

90I 

1365 

384! 

9935 

340! 

241! 

390 

2,8885 

2,0175 

704 

4 6-,74 

49! 

Cape and St Helena . 

eyoi 

730 

l,oi9| 

4 S 6 | 

i, 38 S 5 

7014 

352! 

North America , 

... 


130! 

385! 

535 

Maldives ... 
Mauritius . . , 

tSo| 

446 

'**487 

150 

‘‘*6641 

1,038! 

146 

462 ! 

7034 

Balasore , « , 

... 



5 oi 



Antwerp 

... 

... 

!!: 


115 ! 

!!.* 

Total in Indian Mds 

*5.42,581 

15,39,117 

18,39,374 

17,15,217 

17,21,759 

17,43,450 

18,22,805 

Total in Cwt. , 

(The maund being 
accepted as fth cwt.) 

1,101,843 

*,099,369 

1,313,83s 

1,223, iSs 

1,229,828 

1 , 245,321 

1,302,003 


It may be here pointed out that it is significant Wilkinson should not 
have shown Calcutta as importing sugar from Madras or from foreign 
countries. Bengal, during the years dealt with, may therefore be regarded 
as having held its own. The imports of foreign sugar forty years ago went 
alinost entirely to Bombay, and Bengal exported largely to countries from 
which it now draws supplies Another feature of some importance may 
also be alluded to, viz., that the exports seem to have been almost entirely 
in refined sugar. The amounts of vdh or of gir were so unimportant that 
they were viewed as involving no serious error by being treated along with 
sugar generally. 

As bearing on the question of Madras exports, the following analysis of 
the Indian Export Trade may be furnished for the years 1851 to 1862. It 
will then be seen that Madrasis exhibited as having had in 1851 a very con- 
siderable foreign export so that the table from Wilkinson’s Commercial 
Annual should, as it is stated to be, be accepted as indicating the Bengal 
section only and the earlier tables (furnished above) which have been 
compiled from the Honourable the East India Company’s Proceedings may 
be, therefore, regarded as dealing also with the Bengal Trade although 
stated to be “ East India sugar,” a definition which should, of course, have 
included Madras as well as Bengal, This is the only explanation by which 
the totals in certain years, which appear in both sets of returns, could be 
identical. The Act XXXII. of 1S36 which equalized the duty in Bengal sugar 
imported into England was only extended to include Madras (Act XV.J in 
1839. There is, however, abundant evidence in support of the opinion 
already advanced that for well on to the middle of this century the export 
trade of Bengal in sugar might almost be viewed as that of all India. There 
is no very serious error, therefore, involved in the acceptation of the early 
transactions shown in the above tables as expressing the total sugar export 
trade from India. From about 1850, however, we possess precise inform- 
ation as to the total trade and the shares taken by each province. 

s. 450 
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Analytical Statement showing the quantities of Sugar exported annually 
. , j p . Foreign to India, dtstin- 


From Pons in the 
Presidency of 

Places whither Exported. 

1851-52. 

1852-53* 

1853-54- 


Great Britain .... 

Continent of Europe • . • 

America . . . . • 

Other Ports Foreign to India • 

Cwt. 

1,106,298 

3,473 

1,735 

16,578 

Cwt. 

1,048,236 

153 

2,876 

31,999 

Cwt. 

458,429 

1,667 

1,004 

39,218 

Bengal • 

Total 

1,128,084 

1,083,264 

500,318 


To Ports in India, but not in 
Bengal Presidency t . • • 

59,291 

116,376 

9,175 


Total 

1,187,375 

1,199,640 

509,493 

Madras • / 

Great Britain , • • • 

Continent of Europe • • - 

America . . . , • • 

Other Ports Foreign to India * • 

399,753 

2,775 

9,609 

307,624 

461 

23,857 

493,712 

10,052 

Total « 

412,137 

331,942 

503,764 

1 

To Ports in India, but not in 
Madras Presidency t . 

11,988 

8,113 . 

30,709 


' Total . 

424,125 

340,055 

534,473 

BanMV • 1 

Great Britain • • • • 

Continent of Europe • • • 

America . . . • • 

Other Ports Foreign to India ^ • 

67,287 

770 

61,671 

22 

83,950 

Total 

67,287 

62,441 

83,972 

I 

To Ports in India, but not in 
Bombay Presidency t • 

4.653 

4,290 

4,261 


1 Total • 

71,940 

66,731 

88,233 

I 

^ Great Britain . . . . 

Continent of Europe . • • 

America 

1 Other Ports Foreign to India* 

1,506,051 

6 248 
1,735 
93,474 

1,356,630 

153 

3,337 

117,537 

953,163 

1,667 

1,004 

133,220 

British India ^ 

Total 

1,607,508 

1,477,647 

1,088,054 


To Ports in India from one P*-^!- 
dency to another, but exclusive 
1 of the Port to Port Trade within 
each Presidency . . 

75,933 

128,779 

44,145 


Total 

1,683,440 

1,606,426 

1,133,199 


* Consisting of Aden, Africa, Arabian and Persian ijruits, Atisrrana, ui 

nt Helena, Straits Settlements, Sonmiani and Meckran, Suez, - j 

t Bengal to Ports on the Coromandel and Malabar and Canara Coasts, Madias 
Madras to Indian French Ports, Bombay, Cutch, Sind, Calcutta, Arracan, Cnitta 
Bombay to Calcutta, and Ports on Malabar and Canara Coasts. 
iV.iJ.^The exports from Bombay Presidency are entirely Imports Re-exported. 
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from each Presidency of British India^ to Great Briiairii the Continent 
guishmg also the Pori to Port Trader from one Presidency to another. 


1854-55. 

1855-56. 

1856-57- 

1857-58. 

1858-59. 

1859-60. 

I 860-61. 

j 1861-62 

Cwt. 

520,431 

14,027 

14,903 

79,876 

Cwt. 

607,117 

19,799 

21,340 

81,802 

Cwt. 

755,982 

104,683 

50,265 

77,294 

Cwt. 

419,808 

23,043 

33.405 

41,687 

Cwt. 

662,528 

4,484 

15,519 

87,609 

Cwt. 

381,611 

16,508 

11,756 

76,114 

Cwt. 

380,904 

16,328 

19,711 

63,228 

Cwt. 

288,595 

11,862 

0 

78,147 

6:9,237 

730,058 

988,224 

517,943 

770,140 

485,989 

480,171 

378,643 

274,753 

160,708 

not stated. 

226,086 

256,654 

179,152 

232,187 

338,694 

903,990 

890,766 


744 ,o 2 p 

1,026,794 

665,141 

712,358 

717,337 

187,954 

1^887 

430,280 

2,864 

502,281 

717 

2,220 

329,654 

22,449 

5,035 

8,026 

233,175 

1,572 

3,124 

304,022 

4,980 

313,902 

223 

3,307 

245,360 

240 

1,999 

206,841 

433,144 

505,218 

366,164 

237,871 

309,002 

317,432 

247,599 

24,422 

30,400 

26,148 

11,868 

18.303 

25,552 

22,150 

10,467 

231,263 

463,544 

531,366 

378,032 

256,174 

334,554 

339.582 

258,066 

362 

28,728 

8,929 

2.283 

445 

I. 8 S 7 

1,206 

225 

106,500 

85,130 

66,300 

75.738 

105,441 

63,153 

47,152 

82,220 

106,862 

113,858 

75,229 

78,021 

105,886 

65,010 

48,358 

82,445 

2,684 

3,727 

3,677 

4,125 

4,898 

4,406 

5,277 

7,475 

109,546 

117,585 

78,906 

82,146 

110,784 

69,416 

53,635 

89,920 

708,747 

14,027 

14,903 

205,263 

1,066,125 

19,799 

21,340 

169,796 

1,267,192 

105,400 

50,265 

145,814 

751,745 

46,492 

38,440 

125,451 

896,148 

6,056 

15,519 

196,174 

687,490 

16,508 

11,756 

144,247 

696,012 

16,551 

19,711 

113,687 

534 , 1 So 
12,102 

^ 39 

162,366 

942,940 

1,277,060 

1,568,671 

962,128 

1,113,897 

860,001 

845,961 

708,687 

301,859 

194,835 


242,079 

279^855 

209,110 

259,614 

356,636 

1,244,799 

1,471,895 


1,204,207 

1,393,752 

1,069,111 

1 , 105,575 1 

',065,323 


H(ye, Ceylon, China, Java, Maidive Islands, Mauritius and Bourbon, New South Wales 
Indies 


Pegu, l^mbay, Karachi, and Indian French Ports, 
gong, Goa, Moulmein, and Pegu. 
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FXmEIGN It may be again observed that in the returns furnished by the above 

TRADE. tables no distinction was made into refined and unrefined sugar. In the 

Exports. early years of this trade such a distinction scarcely existed. The East India 

Company found that It only paid to export the purer article, and indeed 
sugar v/SLS treated as a ballast cargo to be used in place of saltpetre. It 
would not pay to export it as an ordinary cargo, the freight from India 
being too high. Even as a ballast cargo it was found that the better qualities 
were more profitable than the inferior, ^^'ith the growth of refineries in 
England and through the vast improvements in shipping and consequent 
cheapening of freights, it not only became possible however, but was more 
profitable to export the crudely refined or unrefined sugars Accordingly, 
the distinction in the trade returns had to be made into these two great sec- 
tions. In the tables which may now be given, the exports from India are 
shown from 1871 to 1891. The figures in column I, it will be observed, are 
the totals of refined and unrefined sugar from 1871 to 1875, and after that 
year columns I and III separate the returns into the classes named. Each 
year, therefore, as the relative proportions of the two classes changed, it would 
have become more and more incorrect to add together the quantities of 
refined and unrefined sugars. Before a figure to express the total can now 
be arrivt d at, the former has to be reduced to the value of the latter, in the 
ratio of 2| to i, and in some provinces 3 to i would be even safer. The 
table above, which gives the trade from India to England from 1851 to 
1862, a decline is shown of the quantity from 1,506,051 cwt. to 534,180 
cwt. In 1871-72 the exports had still further declined to 373,897 cwt. 
From that year to the present there has been an almost uniform falling 
off in the quantity of refined sugar, but a steady improvement in the un- 
refined article. The highest record of Indian exports appears to have 
been 1883-84 (if the year 1876-77 be excluded, an abnormal year), since 
which year it may be said a decline in the total of the two classes has 
been manifested: — 


Exports by Sea of Indian Su^ar to Foreign Covntries 







To allow of 
comparison 
with the early 

Years. 

Refined or Crys- 
tallized, and 

Sugai -candy. 

Unrefined Sugar, 
Molasses, Gdr, etc. 

returns, the 
grand total may 
be '^hown by 






reducing i efin- 
ed to unrefined 






sugar. 


I. 

II. 

HI. 

IV. 

V. 


Cwt. 

H 

Cwt. 

ft 

Cwt. 




c 

These figures 


1871- 72 

1872- 73 . 

372,897 

630,938 

28,80,482 

49,27,432 

1 

i 

should not be 
accepted as cor- 

372,897 

630,938 

1873-74 . 

294,818 

22,78,227 

) 


294,818 

1874-75 . 

498,054 

31,92,383 

j 

fined sugar is 

498,054 




( 

not known. 


1875-76 . 

107,208 

11,04,274 

313,554 

14,35,100 

581,574 

1876-77 • 

674,627 

72,57,281 

418,998 

19,94,680 

2,105,565 

1877-78 . 

477,128 

49,74,679 

366,997 

24,83,834 

1,559,817 

1878-79 . 

5 i,c 43 

6,96,792 

228,713 

13,46,808 

356-, 320 

1879-80 

44,963 

5,91,652 

279,616 

14,67,061 

392,023 

1880-81 , ‘ . 

18,915 

3,24,562 

515,259 

27,92,946 

562,546 

1881-82 . . 1 

34,010 

5,05,854 

883,483 

54,76,463 

968,508 
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Years. 

Refined or Crys- 
tallized, and 
Sugar-candy. 

Unrefined Sugar, 
Molasses, Gur, etc. 

'lo allow of 
comparison 
with the early 
returns, the 
grand total may 
be shown by 
reducing refin- 
ed to unrefined 
sugar. 

foreign 

TRADE. 

Exports. 


1 . 

II. 

Hi. 

IV. 

V. 



Cwt, 

i? 

Cwt. 

M 

Cwt. 


1882-83 

111,274 

13,01,331 

1,207,424 

67,86,428 

1,485,639 


1883-84 

203,693 

22,86,004 

1,426,827 

71,46,181 

1,936,059 


18S4-85 

55,323 

7,14,940 

1,015,596 

47 , 45,755 

1.153,903 


1885-S6 

24,942 

3,29,787 

1,142,598 

49,24,337 

1,204,953 


1886-87 

33,340 

4,41,435 

953,066 

46,06,597 

1,036,416 


1887-88 

37,723 

4,62,388 

1,008,565 

41,95,899 

1,102,872 


1S88-89 • . 

34.523 

4 , 33 ,U 2 i 

978,955 

50,69,771 

1,065,262 


1889-90 

111,323 

14,91,320 

1,309,321 

76,80,470 

1,587,628 


1890-91 

28,768 

3,83,754 

795,973 

37,91,871 

867,893 



In order to demonstrate more fully the present state of the Indian sugar 
trade, the following analysis of the returns of each fifth year since 187S-76 
may now be shown : — ' 

Analysis of the India n Foreign Exports for each fifth year since 


Refined or Crystallized Sugar and Sugar-candy. 


Years. 

Provinces 
from whence 
exported. 

Cwt. 

F 

Countries to which 
exported. 

Cwt. 

S 

ts. 

K 

r Bengal 
\ Bombay • 
^ Sind . . 

] Madras • 

( Burma « 

83,995 

13,161 

224 

9,826 

2* 

8,09,768 

1,99,031 

3,534 

99,917 

24 

United Kingdom . 
Ceylon 

Arabia , , 

Aden . 

United States 
Turkey in Asia . 
Other countries th 

65,592 

17,633 

8,794 

3,939 

3,751 

2,8j 6 
e balance. 

5,51,119 

2,30,094 

1,28,348 

58,700 

28,133 


Total . 

107,208 

11 , 04,274 

44,282 

00 

1 

0 

00 

00 

r Bengal 
\ Bombay 
.^Smd . 

] Madras 
Burma 

9,460 

3,618 

5,810 

NtL 

1,63,200 

64,145 

481 

96,736 

Ceylon 

Arabia 

Aden . • 

Other countries th 

11,656 

3>299 

1,131 

e balance. 

2,09,169 

51,024 

18,369 


Total . 

18,915 

3,24,562 




op 

lb 

00 

00 

r Bengal 
\ Bombay . 

J Sind . 

] Madras 
Burma 

4,238 

2,913 

17,782 

Nil, 

47,551 

34,089 

161 

Ceylon 

United Kingdom . 
Arabia 

Other countries th 

18,644 
5,400 
1,480 
e balance. 

2 , 6 o,S 47 

22,i8i 

14,198 


Total . 

24,942 

3,29,787 




i 

00 

f Bengal 
\ Bombay 
\ Smd . . 

1 Madras 
Burma 

1,803 
z 1,616 
95 
15,202 
52 

24*206 

1,76,874 

1,80,850 

405 

Ceylon 

Aden • 

Persia 

Turkey in Asia . 
Eastern coast of 
Africa. 

Other countries th 

*16,216 

3,137 

2,573 

2,320 

1,875 

1,95,571 

40,752 

42,013 

37,313 

28,952 

mmmmm 

Total . 

28,768 

3,83,754 

e balance. 


22 A 
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Unrefined Sugar, Molasses, Gur, etc. 


jfl Provinces 

g from whence Cwt. 
> exported. 


Countries to which 
exported. 


" Bengal 
i Bombay 
Sind . 

J Madras 
[ Burma 


1,560 United Kingdom 
1,04,767 United States 
I 751 Arabia 
i 3 j 24 ,i 75 Ceylon 


3,849 Aden 


313^554 i 4 , 35 >ico 


Other countries th e balance. 


12,20,290 

50,640 

1,06,480 

29,417 

19,520 


Bengal 
Bombay 
Sind . 
Madras 
Burma 


1,08,127 United Kingdom . 
58,821 Ceylon 
1,604 Arabia 


494^375 26,22,939 Aden 


5 Other countries th e balance. 


26,74.717 

41,654 

57,890 

7,920 


Bengal 
Bombay 
Sind . 
Madras 
Burma 


515,259 27,92,946 


2,313 16,937 United Kingdom 

12,342 95,782 Egypt 

27 218 Spain . 

1,126,794 48,08,833 St. Helena . 
1,122 2,567 Arabia 


Other countries the balance. 


1,142,598 49,24,337 


33,88,536 

6,39,103 

3,90>65I 

3,24,436 

82,828 


Imports. 

451 


. C Bengal 
o, \ Bombay 
o J Sind . 
TO I Madras 
^ ( Burma 


3,100 United Kingdom . 756,438 34,95,695 

1,23,268 Aden . . . I3»6ii i,i5,950 

1,870 Arabia . . 13*024 1,09,031 

36,58,658 Ceylon . . 10,659 57,864 

4,975 Straits Settlements 773 4,010 

Other countries the balance. 


795,973 37,91,871 


The reader, in contrasting the figures exhibited in the above table, with 
those for the years 1851 to 1862, will be able to dis(^ver the radical 
changes that have taken place. The Indian export traffic may said 
to have changed from Bengal to Madras, and from refined to unrefined 
sugar, during the past twenty or thirty years. Indeed, it inay safely be 
said that there has been a steady decline in the export of refined sugar 
from India since the year 1845. . , , 

B. Imports into India. — If the change in the character of the Indian 
Foreign Export Trade in sugar be regarded as significant, many persons 
mav be disposed to view the revolution of the import traffic as fraught 
with positive danger to the Indian cultivator. The writer has already 
tried to combat that position by showing that the immense and yearly 
increasing imports do not, so far, appear to have caused a decline ot pro- 
duction ^HeLesnotwishit to be thought, however, that he regards it 
as impossible that foreign sugars may in the future effect that result, out 
rather that there are no indications of immediate danger. 

s. 451 
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Imports by sea of Sugar from Foreign Countries. 


Refined or Cystallized Sugar. 


I Unrefined Sugar, 

I Molasses, Gur, etc. 


Years. 


1871- 72 

1872- 73 

1873- 74 

1874- 75 

1875- 76 

1876- 77 

1877- 78 

1878- 79 

1879- 80 

1 880- 8 1 

1881- 82 

1882- 83 

1883- 84 

1884- 85 

1885- S6 

1886- 87 

1887- 88 

1888- 89 

1889- 90 

1890- 91 


Cwt. 

562,559 

342,450 

435,570 

395,715 

610,524 

256,304 

473,332 

918,202 

647,630 

982,262 

772,519 

669,348 

729,321 

1,613,067 

1,164,056 

1.678.490 
1,715,002 
1,450,481 
1,623,621 

2.734.491 


II. 


R 

70,63,54s 

43,61,124 

55,55,169 

51,58,647 

89,39,283 

40,22,105 

79,67,329 

1,47,75**553 

>,06,59,414 

1,60,96^243, 

1,24.21,892 

1,08,56,003 

1,14,61,689 

2,13.89,937, 

1,45,58,063! 

2,05,46,411 

2,08,03,360 

1,74,12,643 

2,16,91,047 

3,32,68,496 


III. 


Cwt. 

No mfornia- 
tioa as to 
quantity 
ai ailable for| 
these years 
2,627 
1,801 
1,773 

5,179 

4,379 

4,059 

3,463 

3,324 

7,588 

3,807 

7,130 

71,065 

93,477 

167,229 

99,492 

197,410 


IV. 


R 

r\ 34,240 
j 40,337 

; 34,612 

L 6,989 
19,989 
13,458 
13,029 

33, ‘52 
28,467 
15,329 

15,688 

13,607 

22,012 

18,440 

22,909 

2,58,985 

3,32,810 

4,96,747 
3,09,441 
7,30 365 


remarks offered above it has been the custom in discussing 
published returns both of production and export, to reduce the Indian 
sugars to the standard of gitr. This may be done by accepting the ratio 
at 2^ gur to I sugar or zgur to i sugar. Some writers consider the for- 
mer as sufficient^ others the latter. In order to keep up this standard it 
becomes necessary to express the figures in column I as and to add 
the result to column III, in order to compare the total imports with the ex- 
ports (column V 'of table, page 338). It will be seen that the Foreign 
Imports are almost entirely in refined sugar, while the Foreign Exports are 

almost exclusively in unrefined sugar. s 

direct effects of the beet-sugar production of Europe on India 
markets to which India exported refined sugar, 
(6) the throwing on the market large quantities of colonial sugar which 
sought an outlet in India. F rom both of these influences, it will be observed, 
a larger amount of crude sugar must have become available in India. Con- 
sumption increased through the slight fall in price thereby occasioned, 
and, finding a demand, production extended. But in time beet-root sugar 
had tc seek foreign markets. Within the past few years, therefore, large 
quantitiM have begun to pour into India, so that we have now not only 
cheap Colomal cane refined sugar but still cheaper beet-sugar being 
pressed on the^ Indian consumer. This fact explains the immense and 
mu” imports shown above for 1890-91. 

yiiowing table may be now given in order to furnish an Analysis 
of the Indian Imports of sugar during each fifth yeay since 


FOREIGN 

TRADE. 

Imports. 


Conf •miih 

PP^ 1920,39-^ 
40, 31^, 329, 
343-44.346* 


S. 4SI 
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FOREIGN 

TRADE* 

Refnei Sugciy and Sugar-candy 

Imports. 

Years. ]j 

Provinces into 
hich imported 

Cwt. 

R 

Countries from 
whence imported. 

Cwt. 



1875-76 - 

Bengal 

Bombay 

Sind . . 

Madras 
.Burma 

150 

585,844 

x6a 

1,036 

23,33a 

2,715 

86,10,151 

3,326 

22,633 

3,00,558 

Mauritius ^ . 

China (Hong-Kong) 
Straits Settlements . 
Madagascar . 

United Kingdom 

Other countries the 
balance. 

518,202 

63,005 

28,009 

520 

308 

74,45,312 

11,00,727 

3,71,367 

7,540 

5,916 



Total 

610,524 

89,39,283 




< 

1880-81 

Bengal 

Bombay . 

1 Sind . , 

Madras * 

^ Burma . 

43,173 

890,521 

8 

1,038 

47,522 

7,58,134 

1,45,67,164 

236 

25,369 

7,45,340 

Mauritius 

China (Hong-Kong) 
Straits Settlements . 
Java . . • 

Other countries the 
balance. 

746,209 

140,956 

81,992 

12,004 

1,19,90,799 

25,29,771 

13,50,741 

*,98,062 



Total . 

982,262 

1,60,96,243 




( 

J88S-86 ■ 
( 

'' Bengal , 

Bombay , 
Sind . . 

Madras , 

Burma , 

83,347 

1,037,718 

12,377 

2,251 

28,363 

11,53,897 

1,27,64,644 

1,67,790 

40,079 

4,31,653 

Mauritius 

China (Hong-Kong) 
Straits Settlements 
United Kingdom 

Java . . ^ . 

Other countries the 

890,54s 

190,556 

38,399 

19,279 

8,684 

1,09,69,899 

24,18,976 

5,65,434 

2,28,533 

1,89,942 



Total 

1,164,056 

1,45,58,063 

balance. 


1,63,03,189 

84,02,707 

34 , 32,357 

26,13,508 

* 5 , 00,124 


1890*91 

' Bengal , 

Bombay , 

1 Sind . , 

1 Madras • 

. Burma , 

511,796 

1,724,991 

360,964 

7,561 

129,179 

61,90,135 

2,06,14,1x6 

46,54,293 

1,06,097 

17,03,855 

Mauritius • • 

Germany 

United Kingdom , 

China (Hong-Kong) 
Straits Settlements . 
Other countries the 

1,345,383 

709.195 

281.196 
195,912 
114,467 



Total 

3,734,491 

3,32,68,496 

remainder. 


. 


Unrefined Sugar, MolasseSf Gur , etc 



Years 

Provinces into 
which imported 

Cwt. 

R 

Countries from 
whence imported 

Cwt. 

R 


1875-76 

f Bengal . 

\ Bombay 
^ Sind . 
j Madras 
\ Burma 

2 

958 

178 

6S0 

809 

114 

8,340 

1 , 3*3 

3,649 

6,573 

Eastern Coast of 
Africa , 

Straits Settlements . 
Ceylon 

Arabia . - 

United Kingdom 

975 

810 

573 

126 

Ii6 

7,007 

6,603 

2,594 

1,377 

1,276 



Total 

2,627 

19,989 

Other countries the 
balance. 




188P-51 

{ Bengal 
[ \ Bombay 
< Sind . 

I Madras 

V Burma 

m . 

2,388 

569 

988 

II4 

12 

2,888 

3,806 

726 

Mauritius 

Ceylon 

Arabia . * • 

Other countries the 
balance. 

2,229 

896 

629 

6,921 

2,670 

3,163 



Total 

4,059 

15,329 



16,967 

2,564 

1,500 


1885-86 

( Bengal 
\ Bombay 

4 Sind . 

1 Madras 
(.Burma 

5,603 

1,080 

289 

74 

84 

15,351 

4,649 

1,929 

302 

678 

Mauritius 

Straits Settlements 
Arabia 

Other countries the 
balance. 

6,247 

3 SS 

264 



Total 

7,130 

22,909 



3,60,828 

3,12,916 

44,940 

5,724 

5,546 


1890-9 

('Bengal 
\ Bombay 
i . Sind , 

1 Madras 
(. Burma 

192,840 

3,12c 

IS 

1,37c 

6« 

7 , 10,747 

13,09s 

5,582 

84^ 

Mauritius 

Java . . 

Straits Settlements 
Arabia 

Ceylon ... 
Other countries th( 

149,562 

40,053 

4,477 

1,908 

1,364 



1 Total 

197 , 41 * 

7,30,36. 

balance. 
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But, to exemplify more fully the leading features of this modern import 
trade, the following analysis of the past five years may be furnished. ^ The 
growth of the imports from the continent of Europe will perhaps be viewed 
with greater concern than the older traffic with Mauritius, since it re- 
presents the amounts of beet-sugar being used in India 

Aaalysis of some of the chief items of the Imports of Foreign Sugar into 
India since i88y86 


Countries from whence 
obtained. 

1885-86 

1S86-37. 

1887-88 

1888-89. 

1889-90. 

1890-91. 

Mauntms 

Germany . , Refined . 

France . , Refined 

Austria . , Refii.ed 

Belgium , . Refined . 

ltal> . , Refined 

United Kingdom Refined 
Straits Settle- > Refined 
ments ) Unrefined . 

. -{gSed; 

Grand Total I Refined, cwt 

OF ALL \ Unrefined, „ 

Foreign ; Refined, n 

Imports (.Unrefinea, „ 

Cwt. 

890,545 

6,247 

0 

27a 

0 

0 

0 

19,279 

38,399 

355 

190,556 

620 

74 

Cwt. 

1,310,250 

66,7?! 

59 

812 

9.899 

579 

347 

37*340 

51,117 

,725 

244,859 

7 

388 

Cwt 

1,205,465 

91,^83 

6,881 

ISO 

4,380 
I, *95 
334 
47,397 

9**853 

773 

316,035 

5,276 

*,237 

Cwt. 

1,243,224 

162,991 

0 

757 

*96 

1,403 

6 

6*7 

88,367 

i,S6o 

*15,814 

55 

679 

Cwt. 

1,277,119 

89,240 

40,734 

3,979 

3,087 

3,497 

0 

35,102 

97,341 

8,763 

152,352 

30,193 

1,097 

Cwt 

*,345,383 

149,563 

709.195 
9,356 

31,374 

35,044 

« 51 

281.196 

* 14,467 
4,477 

*95,9*2 

57* 

1,364 

1,164,0s 

7,130 

i»45iSS,o63 

22,909 

1,678,490 

71,065 

2,05,46,411 

2,58,985 

1,7*5,002 

93,477 

2,08,03,360 

3,32,810 

1,450,481 

167,229 

1,74,13,643 

4,96,747 

1,633,621 

99,492 

2,16,91,047 

3,09,441 

i 5,734,49* 
*97,4*0 
3,32,68,496 

7,30,355 


jyir. J, E. O Conor (Review of the Trade of India for iSgo-gi) says of 
the imports of sugar by India (from Foreign Countries) that the increase is 
a noticeable feature Of refined sugar, which is mainly what India 
imports, the quantity imported was about 68 per cent, more than in 
^89-90, the excess being chiefly beet-sugar imported from Germany. 

•1]^ j u and direct result of the system of sugar bounties, 

maed by the development of direct steam communication between India and 
Germany, and by the course of exchange. It is worth while to draw atten- 
tion here to the fact that, whereas in former years India exported more 
sugar than she imported, that feature has in the last few years been 
rapidly reversed ” Last year India imported 2,734,4.91 cwt., while the 
exports came to 824,741 cwt. only, so that fully three cwt. were received by 
India for every cwt. that she furnished to the outer world.* Mr. O’Conor, 
commenting still further on this state of affairs, puts certain salient ques- 
tions, to which, however, he hazards no answer ; — “ The question suggests 
Itself : Is this feature of the trade the result of artificial encouragement of 
production in Europe ? or is it the result of natural causes, Indian sugar 
being really^ dearer and, therefore, unable to compete, or has the limit of 
?^n^^oduction been reached ? If it is tfie result of &ate encouragement 
in liurope, then after a time the imports wall diminish, if they will not 
cease entirely, for the bounty system will probably terminate in a few 
years ; but if it arises out of natural causes, we must expect imports to 
increase progressively with increase of population, while the exports dimi- 
nish. A couple of years before Mr. O’Oonor offered these suggestive 


chapter on History, p. 40 ; also the remarks (pp, 341, 846) on the 
oreij,n, as also the Internal Trade, where these figures will be shown to be in one re- 
t?ade not express in its full bearing the altered nature pt the Indian 
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questions, the Government of India, in a despatch which reviewed the 
information that had been then brought to light, arrived at the conclu- 
sion that the bounty system was not affecting India to any appreciable 
extent, but that, on the contrary, the cultivation of sugar-cane had recently 
been greatly extended, and that the consumption of sugar was greater 
than ever it had been, while the industry of growing the cane was highly 
remunerative. The despatch may he here quoted : — 

“ With the information now before the Government of India, it may be said that the 
consumption of sugar in India has increased to a great extent during the last thii ty or 
thirty-five years. Not only is more sugar produced now, but the imports are larger, 
in fact almost as large as the exports, which have now considerably diminished, used 
to be thirty-five years ago. The imports, which comprise chiefly Mauritius sugai 
frefined), are mostly taken by the Bombay Presidency, where it appears to supply a 
distinct demand for crystallized sugar, and whence a portion is despatched inland. 
The present exports by sea consist chiefly of unrefined sugar, which is supplied almost 
exclusively by Madras. The trade of this Presidency is flourishing, and the same 
seems to be the case with regard to the industry of Bengal. _ The sugar, which m 
former years was sent away from Bengal in large quantities, is now said to be con- 
sumed in India. 

“ The Government of India considers that it may be said in general teims that the 
sugar industry of India is at the present day in a thriving condition, and that it has 
not been affected to any appieciable extent, like other sugar-pi oducing countries, by 
the system of sugar-bounties prevailing in continental Europe. In the despatch of 
May, 1882, the Government of India made the following lemarks, which may be taken 
to apply equally to the present condition of the sugar industry in India : — 

“ ‘ The increasing import, and the decreasing export do not, we consider, indicate 
the decadence of the industry in India. The area under sugar-cane has largely in- 
creased in Upper India throutih the development ot canal irrigation, and is reported to 
be extening from the same causes in Bombay. More sugar is produced in India than 
formerly ; but the demand is much greater. Not only has the increasing prosperity 
of the people increased the average consumption, but sugar is now borne by rail into 
tracts where the cane is cultivated to a limited extent, and which were formerly very 
scantily supplied. The profitableness of the industiyis seen in the high price which 
the Indian cultivator can obtain for his produce, and all the evidence before us leads 
to the belief that the capital invited in sugar cultivation in India is steadily in- 
creasing.’ ’’ 

The imports of Foreign Sugar into India first exceeded one million 
cwt. in the year 1884-85, since which date they have fluctuated, but, on the 
whole, shown an upward tendency until, as stated, they last year assumed 
the very considerable proportions of 2,734491 cwt.^ In 1884-85 the 
Collector of Customs, Calcutta, reported that the low price of refined sugar 
in Europe caused large imports of beet-sugar, chiefly from the United 
Kingdom and Austria. At first, how^ever, the effect of the beet-root trade 
may be said to have been the supply of markets formerly met by the 
West Indies, thus releasing a large quantity of cane-sugar w'hich was 
poured into India from Mauritius. Gradually, however, the beet-sugar 
began to tell directly on India until the hitherto unprecedented state of 
affairs came to pass that India became no more a country to which 
Europe looked for sugar, but an outlet for its surplus production. 
Some writers hold that the remission of the import duty greatly favoured 
the importation of foreign sugar. (Con/ uoith, p.315) Even were this 
admitted, it cannot be said India as a whole has thereby been injured, but it 
would be hard to prove that the disturbance of the sugar markets caused 
by beet would or would not have produced the same result w'hether India 
possessed or did not possess an import duty 

C Re-exports of Foreign Sugar from India.— The trade under this 
section is by no means a very important one. During the past ten years 
it has averaged about 150,000 cwt. of refined sugar, and practically no 
unrefined sugar. The following analysis of each fifth year, since 1875-76, 
may be accepted as fully representing the trade ; — 
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Refilled or Crystallized Su^ar and Sugar-candy 
Re-exported 


Year. 

Provinces 
from 
which 
expoi ted. 

Cwt. 

R 

Countries to which 
exported. 

Cwt. 

R 

1S75-76 1 

Bengal . 
Bombay . 
Sind 

Madras . 
Burma . 

I 

86,247 

152 

241 

Nil 

8 

12,27,160 

2,484 

4,844 

Nil 

Persia 

Arabia . 

Turkey in Asia 

Aden 

Ceylon . 

Other Countries the 

38,616 

37,629 

11,067 

4,068 

2,812 

balance. 

4,00,299 

1,72,504 

57,618 

43,315 


Total . 

86,641 

12,34,496 




1 8S0-8 1 ^ 

Bengal . 
Bombay . 
Smd 

Madras . 
Burma . 

Nil 

109^443 

88 

822 

Nil 

Nil 

19,37,846 

1,505 

13,661 

Nil 

Persia . , ^ 

Turkey in Asia 
Arabia . 

Ceylon .. 

Eastern Coast of 
Africa. 

Other Countries the 

56,314 

24,072 

19,090 

3.640 

3,477 

balance. 

9,93.211 

4,28,127 

3,31.376 

63,869 

70,053 


Total . 

110,353 

19,53,012 


1885-86 1 

Bengal . 
Bombay . 
Smd 

Madras . 
Burma . 

Nil 

i6i,8iS 

1,066 

252 

210 

Nil 

23,31,188 

14,674 

3,804 

2,940 

Persia . 

Arabia . 

Turkey in Asia 

Aden . 

Other Countries the 

I 09,494 
20,571 
19,553 
5,178 
balance. 

13,80,224 

2,46,567 

2 , 54,935 

57,532 


Total . 

163,343 

20,52,606 




i8go-gi ^ 

Bengal . 
Bombay . 
Sind . 

Madras . 
Burma . 

Nil 

155,754 

4,618 

195 

Nil 

19,13,785 

59,858 

2,932 

12 

Persia . 

Arabia . 

Aden . 

Turkey in Asia 
Eastern Coast of 
Africa . 

Other Countries the 

78,156 

28,574 

19,876 

17,582 

7,860 

balance. 

9,66,470 

3,48,841 

2 , 44‘493 

2,14,024 

97,134 


Total . 

160,568 

19,76,587 



it will thus be seen that the bulk of these re-exports are sent from 
Bombay and go mainly to Persia. 
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II.— INTERNAL TRADE OF INDIA IN REFINED AND 
UNREFINED SUGAR. 

It has already been stated that the area under sugar-cane and sugar- 
yielding palms m India may be accepted as 2.500,000 acres. This has 
been estimated to produce 2.500,000 tons of coarse sugar. Last year, 
hoA^ever, India imported (when expressed as coarse sugar or gur) 7,033,637 
cwt. and exported 867,893 cwt. A net import was, therefore, ob ained by 
the country of 6,165,744 cwt. of gur. It should be observed that the exports 
of India are almost exclusively in gur or coarse sugar, while the imports 
are entirely, or very nearly so in refined sugar. Mr. J. E. O^Conor in the 
Revie'w of the Trade of India for 1890-91 (in the passage quoted at page 343), 
has not apparently thought it necessary to make this distinction. He has 
added together the exports of refined and unrefined sugar and compared the 
total thus obtained with the similar total of the imports. The result came 
to this, that last year India exported 824,741 cwt. and imported 2,734,491 
cwt , or fully three cwt. received by India for every cwt. furnished to the 
world. This is, perhaps, sufficiently startling by itself without the further 
argument that the money spent in purchasing the impoits would have 
procured very nearly three times as much gur, so that, as stated above, it 
is quite fair to say that India imported approximately 7 cwt. for each cwt. 
exported. If this view be not accepted, the exports of gur might be ex- 
pressed in the quantity of refined sugar that they would have yielded 
in Europe, and that figure compared with the Indian imports. Some such 
consideration would seem necessary, since jn stating the comparative con- 
sumption of sugar in India with that in Enropean countries,* the reduction 
has been made of the 2,500,000 tons of gur produced as equivalent to 
1,000,000 tons of sugar of like value with that used in European countries. 
But as the imports were in refined sugar, and had to be consumed as such, 
it is probably the more correct consideration to credit India with a net 
import of only 1,909,750 cwt (or 95,487 tons) instead of 6,165 944 cwt. 
(or 308,287 tons). It will thus be seen that a consumption for all India 
(including the net imports) of 1,000,000 tons of sugar, or 3,000,000 tons 
oi gur, is very considerably under than over the mark. In discussing the 
internal transactions of India in sugar that quantity had better, therefore, 
be accepted as the amount which estimates of local consumption and 
records of internal trade have to confirm. 

The subject of consumption of sugar per head of population has been 
so fully discussed already that it seems sufficient to refer the reader to the 
paragraphs above {pp, 117-18), that deal wdth that subject, and to rest 
satisfied with furnishing in this place such particulars as are available 
regarding the movement of sugar on its railways, or otherwise, 

I. — Bengal. 

It is extremely difficult to convey a clear conception of the internal sugar 
trade of this province. No statement of the road traffic, nor indeed of 
the river-borne trade, can be furnished, except for that compaiatively small 
section of the transactions that passes by these routes to and from Calcutta. 
The registration of traffic on the railways (although even these tap but 
limited tracts) affords the only tangible conception of the provincial trade. 
In dealing with this subj'ect it is essential that the trade of Calcutta, 
so far as possible, should be treated as distinct from that of the province. 
It is only by so doing that the chief modern aspects of trade can be 
understood, namely, the loss of the foreign exports, {b) the existence 
of a large import from Madras and foreign countries, and (c) the admitted 
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expansion of sugar production, the outlets for which are {d) increased 
consumption and (e) increased exports to the upper provinces of India. 

Rail-borne Trade of Bengal. 

The following table may be given of the rail-borne sugar traffic to and 
from Bengal:— 

I ntet •Provincial Trade of Bengal by Rail. 


Years. 


1881- 82 

1 882- S3 

1883- S4 
i 884“85 
1885*86 
1S86-87 
1887-88 
1S88-89 
1889-90 


j Refined . 

’*! Unrefined 
j Refined . 

* (Unrefined 
J Refined . 

‘ (Unrefined 
j Refined . 

* ( Unrefined 
j" Refined . 

' (Unrefined 
J Refined . 

* (Unrefined 
J Refined . 

' (Unrefined 
( Refined . 

’ I Unrefined 
3 Refined . 

* (Unrefined 


Imports into 
Bengal. 


Quantity. 


Mds. 

8 , 57^1 

4,378} 

10,2277 
7,577 S 

8,3251. 

9,453 j. 
12,201 } 

^2} 


10,584 
9,453 
6,209 
12,201 
4,582 
Io, 657|. 


6 , 253 - 
10,361 > 
4,195 i 

10,501 ) 
19,1913 

10,113* 

76,382/ 


Total in 
Unrefined 
Sugar. 


Exports from 
Bengal. 


Quantity. 


Mds. 

2,21,8731 

3,94,774 3 
1,92,526 ) 
3,79,237 J 

1,54,5301 
3,08,992 j 
1,00,735) 
3,06,4373 
88,525 7 
6,98,867 3 
1 , 33,8081 
6,44,0183 
78,1047 

4,44,2153 

58,2167 

2,78,3713 

58,696") 
3,94,337 3 


Total in 
Unrefined 
Sugar. 


Mds. 

9,49,458 

8,60,552 

6,95,317 
5,58,274 
9,20,179 
9,78,538 
1 1,88,641 

6,95,927 

10,44,538 
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Babu Addonath Banerjee, commenting on the figures shown above for 
the years 1881-87, points out that, while the imports had remained stationary, 
the exports had fluctuated in a marked degree both in refined and un- 
refined sugar. Since then, however, it will be observed, the imports have 
vastly increased, while the exports have continued to fluctuate to exactly 
the same extent as formerly. It will further be noted that the increase in 
the imports is mainly in unrefined sugar. The chief item of this increase 
has been the very much larger supplies drawn from the North-West Prov- 
inces by Calcutta and Behar, two very important centres of sugar-re- 
fining. ^ It is noteworthy in passing therefore that the increase in imports 
by rail is not in refined sugar, though the foreign imports shown in the 
table (page 342) manifest a considerable increase in that item. In 1875-76 
Bengal received 150 cwt. and in 1890-91 511, 796 cwt. of refined sugar from 
foreign countries. It will however be seen (page 364'! that Bombay is in- 
creasing its supply of foreign refined sugar to the North-West Provinces. 
(Con/, with p 361.) 

The following tables analyse the returns of the Inter-Provincial 
(external) rail-borne trade of Bengal for the years 1887-90 : — 
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The reader may have observed how very important Shahabad and 
Gya districts are in the supply of sugar. Behar may not incorrectly be 
described as the chief area of sugar-cane cultivation (and Shahabad its prin- 
cipal district) just as Eastern Bengal is the great region of date-palm 
sugar (and Jessor the chief district}. In the above analytical tables of the 
Bengal external land traffic in sugar the importance of Behar will be 
fully realized. Thus, of the exports of unrefined sugar that left Bengal 
in the years 1887-88, 1888-89, and 1889-90, Behar furnished the entire 
amount, except about 20,000 to 30,000 maunds. What is, perhaps, of almost 
equal significance (if Calcutta be left out of consideration) the major por- 
tion of the imports of unrefined sugar are taken by Behar, a fact to be 
accounted for by the very extensive trade that exists in Shahabad in 
refining sugar. This idea is borne out by an inspection of the table for 
refined sugar where it is shown that fully half the total exports in that class 
go from Behar, the other half being from Calcutta. 

The chief external provinces that draw on Bengal for sugar are the 
North-West Provinces and Oudh, the Central Provinces, Rajputana, and 
Central India. The trade with these provinces fluctuates often within 
wide limits, but the analyses of the three last years given above are in these 
respects quite normal, and manifest, if anything, a tendency (particularly in 
unrefined sugars) to improvement. 

The Intr a- Provincial Trade of Bengal by Rail may be now discussed. 
It may be observed that the movement of sugar from one part of Bengal 
to another is that alone referred to in this place, and which it is desired 
to recognize as distinct from the conveyance of sugar to and from Bengal 
and other provinces. On the subject of this trade Babu Addonath 
Banerji wrote: — 

** I may mention that the trade in refined sugar is not chiefly between Behar and 
Calcutta, It has two distinct cun ents^ — one flowing downwards from Behar, and the other 
going upwards from Calcutta. The former loses volume in Calcutta, a small supply 
only going to Western Bengal, while the upward trade, which shows a steady develop- 
ment since 1883-84, has a wider distnbution, the chief importers being Behar,^ Western 
Bengal, and Northern Bengal. The following statement shows the statistics of this 
trade for four years, commencing from 1883-84, since which year the block system of 
registration was extended to the Eastern Bengal State Railway and connected lines ; — 


Traffic in Refined Sugar in the Internal Blocks of Bengal Railways* 


Year, and whence 
exported. 

To 

Behar 

To 

Western 

Bengal 

To 

Eastern 

Bengal. 

To 

North- 

ern 

Bengal 

To 

Dacca. 

To 

Cal- 

cutta. 

To 

Chota- 
N agpur. 

Total 

Trade. 

i8‘?3-84. 

From Behar . 

„ Calcutta 
„ Other places 

Mds. 

5,801 

93 

Mds. 

5,923 

5,551 

Mds. 

1,475 

Mds. 

16 

6,202 

1,680 

Mds 

Mds. 

69,88s 

8,202 

Mds. 

Mds. 

75,824 

19,029 

9,975 

Total 

5*894 

X 1,474 

1,475 

7,89s 


78,087 


1,04,828 

1S84-85. 

From Behar 
„ Calcutta 
„ Other places 

10,899 

173 

3,879 

5,096 

2,800 

Sn 

X78 

4,317 

786 

::: 

22,720 

3,607 


25,806 

23,112 

5,077 

Total 

11,073 

7*975 

3,340 

5,281 

... 

26,327 


53,995 

i88s-86. 

From Behar . 

„ Calcutta . . 

„ Other places 

XI, ’396 
62 

3,847 

4,358 

6 

3,429 
® ! 

3 , 4 t 6 

231 

- 

18,676 

3,579 

••• 

21,523 

22,609 

2,884 

Total 

11,458 

7,321 

3,435 

3,647 

... 

21,255 


47,016 
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Year, and whence 
exported 

To 

Behar. 

To 

Western 

Bengal. 

To 

Eastern 

Bengal. 

To 

North- 

ern 

Bengal. 

To 

Dacca. 

To 

Cal- 

cutta 

To 

Chota- 

Nagpur 

Total 

Trade. 

1886-87. 

From Behar . 

„ Calcutta 
,, Other places , 

11,403 

704 

7,234 

13,537 

S 3 

14 

2,366 

4 

5,646 

286 

346 1 
6 

11,346 

1,169 

•• 

18,598 

32,398 

1,2S8 

Total 

12,107 

19,824 

2,380 

5,936 

352 

12,51s 


53,114 

1887-88. 

From Behar . . 

„ Calcutta 
„ Other places 

10,502 

17 

2,881 

13,891 

134 

6,051 

16 

456 

11,301 

625 

48s 

59 

9,523 

2,018 

... 

12,860 

42,230 

1,869 

Total 

io,Si 9 

16,906 

6, 67 

12,382 

S 44 

11,541 


57,959 

1888-89, 

From Behar . . 

„ Calcutta 
„ Other places , 

7.885 

262 

1,736 

12,636 

lot 

1,787 

39 

1,299 

8,794 
6,409 I 

178 

9,482 

*754 

• 

12,517 

31,280 

7,565 

Total 

8,147 

14,473 

1, 826 

16,502 

178 

10,236 

... 

51,362 

18S9-90. 

From Behar 
„ Calcutta 
„ Other places 

io,3S8 

208 

6,533 

34,72s 

S 4 

137 

i,So 5 

37 

8,195 

14,983 

I7S 

559 

35 

20,694 

”935 

loS 

224 

45 

35,657 

52,354 

Total 

10,566 

31,312 

1,679 

33,353 

584 

21,619 

377 

89,490 


** The increase in the exports from Calcutta occurred simultaneously with the 
increase in its imports by sea and coast, and the figures given above show how the 
imported article is distributed in the interior. Western Bengal, which, previous to 
1883*84, drew largely upon Behar, now gets the largest supply from Calcutta. 

As regards unrefined sugar, the exports to Calcutta from Eastern Bengal form 
the largest item, but the enormous supply of gur which annually comes to Calcutta 
and Western Bengal from Behar should not, I think, be ignored in making a genera- 
lization of this trade.” The figures of traffic for the four years 1883 — are given 
below : — 


Year, and whence 
exported. 

To 

Behar, 

To 

Western 

Bengal 

To 

Eastern 

Bengal. 

To 

North- 

ern 

Bengal 

1 To 
Dacca. 

To 

Cal- 

cutta. 

To 

Chota- 

Nagpur 

Total 

Trade. 

1883-84. 

From Behar 
„ Eastern Bengal . 
„ Calcutta 
„ Other places 

Mds. 

1,627 

371 

Mds. 

51,350 

2,004 

Mds. 

5,807 

248 

Mds. 

62 

5,635 

3,628 

Mds. 

Mds. 

63,919 

3,33,333 

480 

Mds. 

Mds. 

3,28,868 

13,066 

1.099 

Total 

1,998 

53,354 

6,055 

9,32s 


3,87,632 

”• 

4,58,364 

1884-85, 

From Behar , 

„ Eastern Bengal . 
„ Calcutta 
,, Other places 

2 

5,238 

935 

53,787 

*8,336 

31*665 

89 

252 

10,914 

8,221 


33,365 

2,64,090 

*435 


86,404 

2 , 75,006 

25,460 

1,459 

Total 

6,175 

61,123 

3,754 

19,387 

.. 

2,97,890 

- 

3,88,329 

1885-86, 

From Behar 
„ Eastern Bergal . 
,t Calcutta 
„ Other places , 

71 

4,907 

1,656 

51,654 

16,555 

4,81s 

16 

23 

15,844 

10,393 


20,283 

3,75,469 

2,070 

*.v. 

71,959 

2,91,384 
36,669 
^ 3,742 

Total 

6,634 

68,209 

4,831 

36,259 

... 

2,97,821 

... 

4,03,754 
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By pail. 
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INTERNAL 

TRADE 

_ - Year, and whence 

Bengal, exported. 

By rail. 

To 

Behar 

To 

Western 

Bengal. 

To 

Eastern 

Bengal 

To 

North- 

ern 

Bengal 

To 

Dacca. 

To 

Cal- 

cutta 

To 

Chota- 

Nagpur 

Total 

Trade. 

1886- 87. 

From Behar 

,, Eastern Bengal . 
„ Calcutta 
,, Other places 

Totaz. 

1887- 88. 

From Behar 

„ Eastern Bengal . 
Calcutta 

„ Other places 

Total 

i883-8g. 

From Behar . 

„ Eastern Bengal . 
,, Calcutta . . 

„ Other places 

Total 

1889-90. 

From Behar . 

„ Eastern Bengal , 
„ Calcutta 
„ Other places 

Total 

***iS 

2,893 

849 

7<5,S75 

4 

59,865 

25 

4,339 

2 

83 

15,613 

16,260 

2 

18,596 

1,803 

29,925 

2,24,535 

315 


1,06,583 

2,58,763 

85,160 

1,193 

3,757 

1,36,469 

4,341 

31,958 

20,399 

2,54,775 

... 

4,51,695 

11 

5,237 

1,314 

78,014 

3,571 

65,543 

26 

69 

11,532 

154 

3,411 

23,143 

26,807 

20 

IS 

13,864 

5,081 

56,062 

2,43,89s 

***697 


1,37,571 

2,84,484 

1,14,220 

2,211 

6,582 

1,47,154 

11,755 

53,381 

18,960 

3,00,654 

... 

5,38,486 

14s 

4,583 

l,J49 

51,392 

6,954 

62,566 

202 

119 

7,220 

198 

33,640 

22,106 

29,668 

2,429 

20,667 

2,249 

46,550 

3,95,159 

1,433 


1,21,701 
3,45,03 t 
1,06,286 
5,411 

5,877 

I,2T,II4 

7,537 

77,843 

22,916 

3,43,142 

... 

5,78,429 

323 

2,808 

1,328 

1,02,395 

9,921 

89,517 

264 

13,830 

26,131 

6S5 

23,918 

15,105 

16,852 

2 

9.713 

23,634 

10,842 

79 

2,28,803 

2,65,317 

"772 

2,312 

ns 

i,0S4 

3,80,87s 

3,14,293 

1,46,268 

4,141 

4,464 

2,02,097 

40,645 

55,877 

44,258 

4,94,892^ 

3,381 

8,45,619 

Conf •with reader should very particularly observe the importance of Eastern 

remarks re- Bengal in the supply of Calcutta in mr. In connection with the external 

gardin^ rail-borne trade, fhe value of Behar has been specially noted That prov- 

Palm-sugar, cannot, however, be viewed as unimportant in the traffic here special- 

pp, i 38 , 226- ly ^ealt with. It furnishes Calcutta with a very considerable quantity of 

^irn 36 i refined sugar, and a fluctuating trade also exists in gur from Behar. ^ Last 

* 310. * exports of gdr from Behar to Calcutta attained their highest 

recorded amount, •vtz, 2,28,803 maunds. It is, however, to Eastern 
Bengal that Calcutta looks for the bulk of its unrefined rail-borne sugar, 
as also a large portion of its refined sugar. In the passage below which 
deals with the Calcutta trade by itself, this subject will be found returned 
to, more especially in connection with the road and river traffic. 

Summarizing the main facts learned regarding the external and in- 
ternal rail-borne sugar trade of Bengal, Babu Addonath Banerji re- 
marks: — 

“Since the year 1883-84 the internal trade of the Lower Provinces carried by the 
East Indian Railway and the Eastern Bengal State Railway and connected lines has 
been registered under the * block ’ system of registration, which, however, has no 
pretensions to register the entire trade of the Province, but only such portions of it 
as move fi om one trade block to another. The trade since that period has been well 
sustained, as the following statement shows 
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Internal Sugar Trade of Bengal. 


Years. 

. . . . 

Refined 

sugar. 

Unrefined 

sugar. 

Total in 
unrefined 
sugar. 




Mds. 

Mds. 

Mds. 

1883-84 

• • 


1,04,828 

4,58,364 

7,20,434 

1884 -85 

• « 


53,995 

3,88,329 

5,23,316 

1885-86 



47,016 

4>03,754 

5,21,294 

18S6-87 



53,114 

4,51,699 

5,84,484 

1887-88 



57,959 

5,38,486 

6,83,383 

1888-89 



51,362 

5,78,429 

7 >o 6,834 

1889-90 



89,490 

8,45,615 

10,69,340 


SACCHARUM : 

Sugar. 


INTERNAL 

TRADE 

of 

Bengal. 


By Rail. 


“ The 3 ear 1883-84 was, as alreadj'' stated, one of deficient harvests, and conse- 
quently also of high prices of food-grains. The quantity of sugar exported during 
that year from Bengal to other provinces in India amounted to 6,95,317 mauncfi 
against 8,60,046 maunds in the previous year, and the large internal trade of 1883-84, 
as shown above, was carried on at the cost of the external trade, which could not 
compete with local demands. The year 1884-85 was also a bad one, and there were 
decreases both in the external and internal trade. In comparison with the previous 
year, the decline under the former head aggregated 1,37,043 maunds, and under the 
latter head 1,97,118 maunds. In 18S5-86 the external trade rose from 5,58,274 
maunds to 9,20,179 maunds, but the internal trade remained stationary, w’hile in 
the following year there was a satisfactory increase under both heads. The combined 
total of the external and internal export trade during 1883-84, 1886 -87, and 1889-90 
was as follows 


Exports from Bengal. 


Years. i 

To extei nal 
blocks in 
India. 

To internal 
blocks in 
Bengal, 

Total. 




Mds. 

Mds. 

Mds. 

1883.84 

. 

. 

6,95,317 

7,20,434 

14,15^751 

1886-S7 

• 

• 

9,78,538 

5,84,484 

i 5»63, o 22 

1889-90 

• 

• 

10,44.538 

10,69,340 

21,13,878 


Exports. 

457 


The figures given above do not, therefore, show that there has been any falling 
off in this section of the trade.” 

It may be observed that the author has deemed it desirable to pre- 
serve in many places above Babu Addonath BanerjPs original criticisms 
of the figures of trade prior to 1886-87. In republishing some of his tables 
the modern figures, down to i8go, have, however, been added. The chief 
inference, Babu Addonath desired should be drawn, was, that, viewed from 
every aspect almost, tbe,Bengal trade in sugar had manifested an expan- 
sion. The more recent returns will be seen to fully substantiate that opinion, 
for in many directions the traffic has within the past three years increased 
tiy Sp cent. So far as the rail returns are concerned, also, the increase 
can in no way be attributed to a fall in price, for the wholesale recorded 
value of refined sugar (carried by rail) manifested an increase in 1889-90 
on that of the previous year of 8*54 per cent., and unrefined sugar an in- 
crease of 24*14 per cent. The former stood at R10-4 a maund in i888-8g 
and Rii* 2 in 1889-90, while the latter was R3-10 in 1888-80 and R4-8 in 
1889-90. 
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River and Canal-borne Trade.— Turning now to the subject of the river- 
borne trade of Bengal, it may at once be explained that this practically con- 
sists of the transactions between Calcutta and Bengal with Assam. It is, 
therefore, an inter-provincial record. Of the intra-provincial transactions 
from district to district, along the rivers of the province, very little can be 
shown in a tabular form. Of the Assam trade Babu Addonath Baner- 
jee wrote ; — 

“ Under this head is shown the registered trade between Bengal and Assam carried 
along the Brahmaputra and Megna rivers by country boats and inland steamers. 
The total quantity of such traffic since the year 1881-82 is shown below : — 

Intey^Provincial tvade bBtween Bengal and Assam by fi'oey* 




Imports into Ben- 

Exports from Bengal to 



GAL FROM Assam. 


Assam. 


Years. 


Re- 

Un- 

Total 

Re- 

Un- 

Total in 



fined 

refined 

in un- 

fined 

refined 

unrefined 



sugar. 

sugar. 

sugar. 

sugar. 

sugar. 

sugar. 



Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 


* 

2 

1,526 

1,531 

13.16s 

II. 3 SS 

1 , 05,537 

2,666 

1,38,449 

31,053 

Total 


2 

1,526 

1,531 

24,520 

1,08,203 

1,69,502 



... 

h 375 

I. 37 S 

22,783 

9,497 

i, 33»334 

5.554 

1,90,291 

29,296 

Total 


... 

I. 37 S 

h 37 S 

32,280 

1,38,888 

2,19,587 

■sw .{“fSL, ; 


... 

150 

150 

30,279 

1,15.911 

i,qi,6o8 


6 


15 

11,355 

5,555 

33,942 

Total 


6 

150 

165 

4i>634 

1 1,21,466 

2,25,550 



... 

51 

51 

37,202 

17,480 

1,60,515 

5.793 

2,53,520 

49,493 

Total 


... 

51 

51 

54,682 

i 1,66,308 

3,03,013 

-fiSSn,: 


... 

64 

64 

44,185 

15,694 

1,91,803 

8,362 

3,02,265 

47,597 

Total 


... 

64 

64 

59,879 

2,00,165 

3,49,862 



2 

14 

19 

44,592 

1,71,987 

2,83,467 


... 

7 

7 

11,336 

4,216 

32,556 

Total 

• 

2 

21 

26 

55,928 

1,76,203 

3,16,023 


The import trade is unimportant, but the exports show great development. 
Compared with 1881-82, the increase under refined sugar amounted during 1886-87 to 
128*92 per cent., and under unrefined sugar to 64*84 per cent. The advance has 
been considerable since the year 1884-85, and is attributable to the steady growth of 
the trade under favourable conditions.’’ 

The traffic indicated by Babu Addonath Banerjee in the above table 
may now be brought down to the returns of last year. 
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Traffic on the Brahmaputra andMegna rivers between Bengal and Assam, 
as carried by Inland Steamers and Country Boats, 




Imports into Ben- 
gal FROM Assam. 

Exports from Bengal to 
Assam. 

Years and Routes. 

Re- 

fined 

sugar. 

Un- 

refined 

sugar. 

Total 
in un- 
refined 
sugar. 

Re- 

refined 

sugar. 

Un- 

refined 

sugar. 

Total in 
unrefined 
sugar. 

1887-88 

f By boat 
* \ „ steamer • 

Mds. 

Mds. 

II 

4 

Mds. 

11 

4 

Mds. 

32,265 

10,760 

Mds. 

1,63,099 

9,503 

Mds. 

2,43,761 

36,403 


Total 


15 

15 

43,025 

1,72,602 

2,80,164 

1888-89 

j By boat 
* t ,, steamer • 

... 

II 

II 

26,491 

17,291 

1,68,835 

i3,ioj 

2,35,063 

56,328 


Total 

... 

11 

II 

43*782 

1,81,936 

2,91,391 

1889-90 

f By boat . . 

• t >i steamer . 

2r353 

72 

402 

72 

6,284 

24,518 

22,053 

1,72,817 

15,573 

2,34,112 

70,705 


Total. 

2^353 

474 

6,356 

46,571 

1,88,390 

3,04,817 


INTERNAL 

TRADE 

of 

Bengal. 

By River & 
Canal. 


It will thus be seen that the export-traffic to Assam has fluctuated 
slightly, but has not seriously increased since 1884-85, although it is double 
what it was in 1881-82. 

But the traffic with Assam, though the chief item, is by no means the 
only river-borne sugar trade of Bengal. Sugar appears in the returns, for 
example, of the steamer traffic on the Nuddea rivers^ on the Midnapore 
Canal j on the Hidgellee Canals on the Orissa Canals; the Calcutta 
Canals ; and on the Ganges and Hooghly rivers. It is somewhat diffi- 
cult, however, to prepare a statement of the river traffic, as supplies of a com- 
modity like sugar are often conveyed to certain marts, landed, sold, reship- 
ped or sent by train, so that the same amount may appear more than once. 
This error is overcome by selecting important sections, such as the trade 
with Calcutta or with Assam. As records of actual transactions by water 
carriage the following may be cited r — 



Down-Stream. 

Up-Stream. 

Years and Routes. 

Refined 

sugar. 

Unrefined 

sugar. 

Refined 

sugar. 

Unrefined 

sugar. 

Nuddea Rivers. 

Mds. 

Mds. 

Mds. 

Mds. 

More than half being to and * 

from Calcutta. . 

10,348 

17,649 

28,608 

41,291 

36,422 

36,930 

5 ,oS6 

3*721 

1,586 

23,526 

25,316 

12,496 

Midnapore Canal. 





Almost entirely to and from f iocrRn 
Ca'cutta. ; 

... 

72,995 

98,960 

43,442 

... 

22,177 

17*497 

12,817 
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of 

Bengal. 

By River & 
Canal. 




Down-Stream. 

Up-Stream. 

Years and Routes 


Refined 

sugar. 

Unrefined 

sugar. 

Refined 

sugar. 

Unrefined 

sugar. 

Hidgellee Canal. 

The down-stream in this case"* 
are exports mostly from I 
Calcutta and the up-stream | 
imports. ^ 

) 1887-88 . 

^ 1888-89 • 

\ 1889-90 . 

•** 

10,426 

7*0*5 

14,991 

350 

855 

310 

40 

Orissa Canals. 

This indicates the traffic of'' 
Cuttack, Balasor, and I 
Pun. The imports are ( 
chiefly into Cuttack. ^ 

) 1887-88 . 

^1888-89 . 

1 1S89-90 


37*057 

41,014 

22,515 

... 

715 

520 

1,510 

Orissa Coast Canals. 

The down-stream traffic is fi 887-88 
mainly exports from i^SS-Sg 
Calcutta. ti889-9o . 

713 

1,720 

2,270 

I2 ,t 35 

11*798 

26,054 

20 

80 

21 

Calcutta Canals. • 

The figures shown as down- "S 1337.88 
stream are imports into Cjggs-So 1 
Calcutta and up-stream ex- C jg8g.go ! 

The imports are mainly from Panspotta and 
Dhappa. The exports go to Kowra- 
pookur and Dhappa. 

26,999 

33*465 

18,050 

2,77*121 

2*73,009 

2,84,119 

4,339 

3*290 

2,979 

34,^34 

47,633 

34,404 

Brahmaputra and Megna. 

This trade has already been sufficiently in- 
dicated in the table above of Assam 
trade. 





Ganges, Bhagiruthee, Jellinghee, and 
Hooghly Rivers. 

Down-stream here means im- fiSSy-SS 
ports into Calcutta and up- < 1888-89 
stream exports. {,1889-90 

15,757 

7*940 

6,414 

1*314 

559 

929 

4*98 
7,323 ' 

8,232 

3,692 

1 5*933 

17,236 


Having now discussed the Bengal sugar trade under the various head- 
ings of rail, river, and canal, as carried to and from both the internal and the 
external blocks of the province, it may serve a useful purpose to give here 
a review of all the figures that have been obtained, and to furnish a corre- 
sponding statement for Calcutta. Calcutta may be accepted as the chief, 
if not the only, seaport town to which foreign and coasting supplies are 
brought to the province, or from which exports are made by sea. The net 
balance of the marine transactions has, therefore, to be added to the supplies 
brought to Calcutta by land routes before either the consumption of the 
capital can be dealt with or the exports (in most cases re-exports) from 
Calcutta by land routes can be rightly understood. Owing to the complete 
overlapment of each and every item of the trade with all others, it becomes 
difficult to trace out transactions, and the totals in one table may at first 
sight seem to conflict with those shown in another, until the particulars of 
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each table are critically examined. In reviewing the Bengal and Calcutta 
transactions by land routes, it need only be necessary to take the returns 
of one year, viz. 1889-90, but the subject requires to be broken into the 
two sections — Refined and the Unrefined. 


INTERNAL 

TRADE 

of 

Bengal. 


Bengal Province Land-route Transactions. 

A, — Refined Sugar. 

The imports and exports by rail resulted in a net import by the 
province of 5,241 maunds and a net export by ftveei of 8,066 maunds. 
The ultimate balance by the two routes was a net export of 825 maunds 
on a trade of 1,28,082 maunds imported and 1,30,907 maunds exported. 
The Imports by rail were 7,645 maunds from the North-West Provinces 5 
and 52,354 maunds from Calcutta. By river 68,077 maunds from Calcutta. 
The Exports rail'wevt 16,916 maunds to the North-West Provinces; 
2,030 maunds to the Panjab ; 5,037 maunds to the Central Provinces ; 
9,162 maunds to Rajputana and Central India; and 21,619 maunds to 
Calcutta. By river 23,583 maunds to Assam, and 52,560 maunds to 
Calcutta. 

B.— Unrefined Sugar, 

The imports and exports of this class left a net export 5 y rail of 7,10,904, 
and by river 3,57,164 maunds on a total trade of 3,75,191 maunds im- 
ported, and 14,43,259 maunds exported. Of the Imports by rati 28,138 
maunds came from the North-West Provinces ; 84 maunds from the 
Panjdb j 71 maunds from Rajputana and Central India; and 1,46,265 
maunds from Calcutta. By river , 72 maunds came from Assam ; and 
2,00,561 maunds from Calcutta. Of the Exports by raiU 37,083 maunds 
were consigned to Bombay Presidency; 163 maunds to Sind; 1,73,806 
maunds to the North-West Provinces; 624 maunds to the Panjdb; 

maunds to the Central Provinces; 21,824 maunds to Berar; 
37,333 maunds to Rajputana and Central India ; 370 maunds to Bombay 
(port town'' ; and 4,94,392 to Calcutta. By river ^ 1,64,526' maunds to 
Assam, and 3,93,271 maunds to Calcutta- 

Calcutta Land-route Transactions. 

A, — R fined Sugar. 

The transactions by rail resulted in a net export of 53,824 maunds and 
by river in a net export of 14,059 on a trade of 90,562 imported, and 
1,58,445 exported. The Imports were rail, 21,619 maunds from the 
province of Bengal; 2,461 maunds from the North-West Provinces; and 
I maund from Madras, By river, 52,560 from Bengal; and 13,921 
maunds from the North-West Provinces. While the Exports hereby 
rail, 52,354 maunds to Bengal ; 23,262 maunds to the North-West Prov- 
inces; 1,906 maunds to the Panjdb; 197 maunds to the Central Prov- 
inces; 174 maunds to Rajputana and Central India; and 12 maunds to 
the Nizam’s territory. By 68,077 maunds to Bengal; 1 12 maunds 
to the North-West Provinces; and 12,351 maunds sent to Assam. 

Bm'^Unrefined Sugar, 

The imports and exports left a net import by rail of 3,92,949 maunds 
and by river of 83,291 maunds in the city, out of a total 9,36,252 maunds 
imports and 3,60,012 maunds exports. The Imports by rail came from 
the Bengal Province 4,94,892 maunds ; from the North-West Provinces 
47,783 maunds ; from the Panjdb 305 maunds ; and from Rajputana and 
Central India i maund. By river, from the Bengal Province, 3,93,271 
maunds- The Exports by rail went to Bengal 1,46,265 maunds; to the 
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North-West Provinces 2,596 maunds ; to the Panjdb ^^77 maunds; to the 
Central Provinces 142 maunds; to Rajputana and Central India 346 
maunds; and to Bombay (port town) 7 maunds, 

Calcutta Sugar Trade, 

Before concluding this notice of the Bengal Sugar Trade, It may be 
useful to bring together some of the main facts regarding thq Calcutta 
sections. Some of these have already been exemplified, but there a^re others 
that seem to call for special consideration as, for example, the indication 
that is afforded of the Bengal road-traffic by the registration of s^trans- 
actions carried by carts into or out of Calcutta. Babu Addonath^^says 
that V 
‘‘ the bulk of the imported sugar is consumed by the me tropobtan population. 
In Calcutta there is'a congregation of all^ nationalities, and the prejudice against th»s 
sugar is, therefore, not so general here as it is in the interior ; hence almost all the' 
foreign sugar that comes in goes to add to^ the luxury of the towns-people without, in 
any way interfering either witii the condition of the sugar-cane cultivation, or the 
sugar trade in the mofussil. How the large imports of foreign sugar into Calcutta 
have passed into consumption may be seen from the statement below, which gives the 
grand total of traffic imported and exported by all routes, ue, by rail, river, road, 
sea, and coast, and the quantity not exported before the close of the year. 

Sugar Trade of Calcutta hy all Routes^ 


1878- 79 

1879- 80 

1 880- 8 1 

1881- 8a 

1882- 83 

1883- 84 

1884- 8s 

1885- 86 

1886- 87 

1887- 88 
1888*89 
1889-go 


f Refined 
• t Unrefined 







Mds. 

2 , 37,534 

Mds. 

4,04,43s 







7,55,092 

2,03,91s 

J Refined 
*1 Unrefined 







3,10,560 

4,07,047 







9,19,632 

2,79,691 

2,46,84s 

( Refined 







3,69,133 

7,89,603 

* t Unrefined 







3,19,323 

C Refined 
* 1 Unrefined 







5 , 10,591 

S , 42 A 75 

3 , 55,350 







4,22,442 

( Refined 
‘ t Unrefined 







5,77,578 

3,71,519 







8,17,931 

3,80,260 
4,33, J 87 

( Refined 
• \ Unrefined 







5 , 09,044 







10,53,516 

3,83,927 

3,51,873 

f Refined 







1,82,100 

2 , 93,337 

* (. Unrefined 







9,92,036 

1 Refined 







3,79,529 

1,63,41s 

*1 Unrefined 







9,31,331 

2 , 95,770 

j Refined 
*1 Unrefined 







4,23,587 

3,00,739 

2,93,278 







8 , 90,459 

5,46,053 

( Refined 
Unrefined 







2 , 29,311 







10,72,876 

3 , 74,103 

f Refined 
*1 Unrefined 







4,13,947 

2,01,936 

4,38,391 







11,83,888 

4,87,837 

f Refined 
• (.Unrefined 







2 , 85 , 3 1 2 







12,13,193 

5,74,72s 


Imports 


Exports. 


Surplus of 
imports over 
exports ex- 
pressed in 
unrefined 
sugar. 


Mds. 

I, 33,925 
3,98,724 

7,76,000 

10,58,135 

9,52,819 

9,i6,s8i 

12,03,266 

II, 75,846 
11.54, 301 
14,90,629 

12,75,549 

11,44,780 


Note.— T o reduce the above figures of maunds to cwt. multiply by 

In the Annual Report of the Inland Trade of Calcutta for 1889^0, it is 
pointed out that there was manifested in that year a recovery of the Calcutta 
trade both in refined and unrefined sugar. The advance under the 
former was 17*85 per cent, compared with the previous year, but in com- 
parison with 1887-88 the present figures manifested a decrease of io*66 
per cent. In the case of unrefined sugar, the traffic was in excess of these 
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years by 2*47 per cent, and 13*08 per cent., respectively. The boat traffic, 
however, showed a large falling off, which amounted to 27*76 per cent. 

The following analysis of the Calcutta import trade may be here fur- 
nished for the past three years : — 

Analysts of the Total Imports of both classes of Sugar into Calcutta* 

INTERNAL 

TRADE 

Of 

Bengal. 

Calcutta 

trade 

imports 

462 

Provinces and countries. 

Refined sugar. 

Unrefined sugar. 

1887*88. 

1888-89. 

1889-90. 

1887-88. 

1888-89. 

1889-90. 

Bengal » • . • . 

Behar 

N -W. Provinces and Oudh . 
Madras .... 

Bombay .... 

Other countries • • . 

Total m mds. . 

Total in cwt. 

Mds. 

1,68,810 

J 9 ,o 6 i 

5,820 

51,190 

1,049 

3,00,123 

Mds. 

1,57,372 

12,323 

9,261 

43,105 

30,999 

1,60,987 

Mds. 

1,06,788 

33,739 

16,382 

36,852 

25,363 

2,78,713 

Mds. 
8,40,657 
56, 107 
1,967 

5 

1,24,140 

Mds. 

8,05,230 

46,808 

7,446 

98 

2,24,305 

Mds, 

8,06,163 

2,30,558 

47,783 

1,28,689 

5,46,053 

3,90,038 

4,13,947 

3,95,6/6 

4,87,837 

3,48,455 

10,72,876 

7,66,340 

11,83,888 

8,45,634 

12,13,193 

8,66,566 


The quantities imported by sea showed a rise of 45*11 per cent, in 
refined sugar, but a decline of 42*79 per cent, in unrefined sugar. The 
table above exhibits the countries or provinces from which the supplies of 
Calcutta were drawn during each of the past three years. 

The magnitude of the road traffic may be judged of by the transac- 
tions shown in the table below of the Calcutta trade by boat, steamer, and 
road 




Imports into Calcutta. 

Exports prom Calcutta, 


Years. 

Sugar 

refined. 

Sugar 

unrefined. 

Total in 
sugar 
unrefined. 

Sugar 

refined. 

Sugar 

unrefined* 

Total 
in sugar 
unrefined. 



Mds. 

Mds. 

Mds. 

Mds. 

Mds, 

Mds. 

1878-79 

('Ey boat 
..5 „ steamer . 
C „ road . 

1 , 11,611 

6 * 7,317 

4,75,296 

87^253 

7,54,324 

2 ,ssi 295 

67,09s 

7,703 

68,641 

95,303 

265 

55,373 

2,64,040 

19,523 

2,26,976 


Total 

1,78,838 

5.62,549 

10,09,619 

1 , 43,439 

1,51,942 

5 , 10,539 

1879*80 

^Bv boat 
„ steamer . 
(. „ road 

1,60,196 

96,891 

5,41,623 

71,822 

9,43,113 

3 , 14,050 

99,088 

10,536 

37,632 

1,66,798 

2,116 

52,903 

4,14,518 

28,456 

*,46,983 


Total 

3,57,087 

6 , 13,445 

12,56,163 

1,47,256 

3,21,817 

5,89,957 

1880*81 

('Ey boat 
„ steamer . 

C „ road . 

1 , 12,354 

1,45,362 

4,37,40s 

66 

1,66,083 

7,28,390 1 
66 

5 , 31,738 1 

70,597 

14,947 

1 39,813 

1 , 94,353 

3,934 

61,974 

3,70,846 

41,301 

1,61,506 


Total , 

2,58,616 

6 , 03,554 

12,50,094 

1 , 25,357 

2,60,261 

5 , 73,653 

1881-82 

/ By boat 
.■< „ steamer . 

( „ road , 

i, 77>932 

2,03,145 

3 , 99 , 68 s 

1,94,023 

8 , 44,515 

7 ,oi ,‘885 

63,499 

11,945 

50,625 

2,03,823 

1,877 

79,307 

3,62,550 

31,740 

3,05,869 


Total 

3,81,077 

rs, 93,708 

15,46,400 

1,36,069 

2,85,007 

6,00,179 
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Imports into Calcutta. 

Exports from Calcutta. 

Years, 


Sugar 

refined. 

Sugar 

unrefined 

Total of 
sugar 
unrefined 

Sugar 

refined. 

Sugar 

unrefined 

Total 
of sugar 
unrefined. 

1882-83 J 

'By boat 


Mds* 

2,18,069 

Mds. 

4,17,821 

Mds 

9,62,994 

Mds. 

56,152 

Mds. 

1,54,250 

Mds 

2,94,630 

1, steamer 




12,776 

3,395 

35,23s 


^ « road . 


1,93,923 

1,07,224 

5,92,031 

39,401 

96,261 

1,94,763 


Total 


4,it,992 

5.25.045 

15,55,025 

1,08,339 

3,53,^06 

5,24,628 

1883-84 

By boat 


1,45,804 

4,64,595 

8,29,10s 

50,136 

128,783 

2,54,123 

„ steamer 


2 


5 

12,306 

3,327 

34,092 


1, road . 


2,50,353 

1,94,693 

8,20,575 

29,332 

94,027 

1,67,357 


Total 


3,96,159 

6,59,288 

16,49,685 

91,774 

2,26,137 

4,55,572 

1884-85 , ^ 

’'By boat 


71,867 

4,94,302 

6,73,970 

54,684 

1,16,427 

2,53,137 

,, steamer 





20,096 

3,791 

54,031 


„ road , 


1, 4^213 

1,96,724 

5 , 57 i 256 

28,383 

61,925 

1,32,882 


Total 


2,|6,0S0 

6,91,026 

12,31,226 

1,03,163 

1,82,143 

I 4,40,0 ?0 

i88s-S6 .J 

'By boat . 


83,933 

4,42,20s 

6,53,038 

51,140 

98,846 

2,26,696 

,, steamer 



4,60,928 

15,355 

5,460 

43,847 

( 

L „ road . 


»,ii,333 

1,82,596 

23,999 

47 , 3>9 

1,05,817 


Total 


1,95,266 

6,24,801 

11 , 12,936 

89,894 

1,51,635 

3,76,360 

1886-87 . \ 

[ By boat 


58,464 

3 , 54,219 

5 , 00,379 

78,287 

1,00,629 

2 , 9 * 5,347 

„ steamer 


15,476 

27 

38,717 

14,909 

4,355 

41,627 


L „ road . 


96,059 

1,88,493 

4,28,641 

24,456 

49,860 

1,11,000 


Total 


1,69,999 

5 , 42,739 

9,67,737 

1,17,652 

1,54,844 

4,48,974 


It may now be useful to bring together into one table the Calcutta 
trade in both classes of sugar, picking out for that purpose the figures 
which, in the above tables, have been exhibited in various ways with the 
object of demonstrating the sources of total Bengal and Calcutta traffic : 


Sugar Trade of Calcutta as manifested hy the returns of marine^ rail^ river 

and road traffic* 



I 

I la, ports. I 

1 Exports. 

Koutes. 1 

1887-88. 

1888-89 

1889-90. 

1887-88. 

18S8-89. 

1889-90. 

By Boat . -j 

„ InlaudJ 

Steamer 1 
„ East IndianJ 

Ry. 1 

,, Eastern! 

Bengal Ry. ( 

,, Road 

„ Sea . . -< 

I Refined 
' Unrefined . 

I Refined 
> Unrefined , 

I Refined . I 

. Unrefined . 

■ Refined 
. Unrefined . 
(Refined 
( Unrefined . 
f Refined 
t Unrefined . 

Mds.* 

69,376 

3 , 95,^97 

15,757 

1,314 

12,044 

58,678 

1,996 

2,43,910 

94,563 

2,49,162 

3,52,317 

1,24,115 

Mds. 

79,892 

4,06,517 

7*940 

559 

12,109 

55,033 

754 

2,95,403 

78,304 

2,01,972 
2 34,948 
2,24,40 1 

Mds. 

57,714 

3,91,940 

8,767 

1,331 

23,162 

2,77,487 

919 

2,65,494 

56,348 

2,48,558 

3,49,927 

1,28,383 

Mds. 

60,458 

1,69,479 

8,483 

6,960 

57,093 

1,01,538 

16,761 

47,372 

24,544 

47,535 

61,972 

5,218 

Mds. 

62,610 

1,65,929 

14,178 

11,722 

55,530 

85,603 

9,897 

39,110 

22,821 

39,142 

36,890 

96,885 

Mds. 

55,666 

1,81,892 

28,374 

28,388 

61,499 

1,09,799 

16,406 

40,233 

21,583 

40,795 

1,05,284 

1.73,918 

Total 

f Refined 
( Unrefined « 

5,46,053 

10,72,876 

4,13,947 

11,83,888 

4,87,837 

12,13,193 

2,29,311 

3 , 74,102 

2,01,926 

4,38,391 

2,85,312 

5,74,725 


' ^ * To express the figures of maunds to cwt. multiply by f. 
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There is, perhaps, only one feature of the above table that calls for 
special consideration. The importance of Behar in the internal and ex- 
ternal supply of Bengal sugar has been fully exhibited in what has already 
been said. The East Indian Railway is that by which Calcutta draws 
its supplies of Behar sugar. The amounts, however, brought by that rail- 
way to Calcutta are very much less important than the traffic by the 
Eastern Bengal State Railway or by road. 

It may be said that the Calcutta supplies brought from the Eastern 
Districts are drawn mainly from the region of date-palm cultivation. It 
would not be safe to infer, however, that 243,910 maunds brought by the 
Eastern Bengal State Railway and the 249,162 maunds carried by road 
were entirely date-sugar. The districts tapped by these routes of transit 
have a considerable acreage devoted to cane, but, while that is so, it is 
admissible to assume that an important share of the amounts shown con- 
sists of date-sugar. It will be found that the spirit of the remarks below, 
regarding Madras, would lead to the inference that the chief reason of the 
Madras success in the recent sugar trade, is the large amount of palm- 
sugar which it turns out, and it has even been assumed that Bengal, being 
deficient in that respect, has failed in the competition with Madras There 
IS little that directly supports an opinion for or against such a conclusion, 
but, trusting to personal observation alone, the writer would be more dis- 
posed to arrive at the very opposite opinion, if indeed, it be necessary 
to seek for any external explanation of the modern phase of the sugar trade, 
by which Bengal has lost or found unprofitable the foreign market which 
it formerly held, while Madras has taken its place. It w^ould seem far 
more likely that the admixture of date-palm sugar has lowered the repu- 
tation of Bengal sugar than that the absence of that form of the article has 
depreciated the value of the Bengal commodity. The subject seems de- 
serving of careful investigation. 

Beet-sugar began to be first imported into Calcutta in the year 1884-85, 
since which date, it will be observed, there has been a serious decline of the 
imports of Indian refined sugar by land routes, particularly by boat and 
road. This may be accepted as demonstrating largely the decline of the 
refining industry of Eastern Bengal— a direct result, therefore, of the traffic 
in cheap imported sugar. The exports by sea in refined sugar appear to be 
very largely re-exports of foreign sugars. This trade would seem to have 
developed in the same ratio with the imports of foreign sugar, so that an 
additional evidence is thereby obtained of the declining importance of the 
refining art of Lower Bengal. In Behar, however, that industry has not 
been in any way injured, but, on the contrary, has greatly improved, for 
the supplies of both classes of sugar drawn last year from Behar were 
higher than in any former year. It thus seems probable that the traffic in 
palm-sugar may have been more seriously affected than in cane by the 
modern tendencies of the trade. 

Babu Addonath Banerjee (of the Statistical Department of the Bengal 
Government) in his very able statement of the sugar trade of Bengal, 
discusses the question of the Calcutta surplus of total imports over exports, 
in relation to the population, and arrives at the conclusion that the Cal- 
cutta consumption for the seven years previous to 1886-87 amounted to 12 
seers 4 chattacks of refined sugar, or (if expressed in unrefined sugar) of 
30 seers 9I chattacks per head. The figures by which this result was 
obtained may be here exhibited, since they are instructive in themselves 
apart from the subject of consumption per head of population. Babu 
Addonath Banerjee wrote as follows 

''The surplus of imports over exports has considerably increased since 1878-79. 
After allowing a third of the annual surplus for stock m trade, there remained the 
following quantities for consumption during each year since 1880-81 ; — 
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Consumption per head of population, consisting of goo, 000 souls, expressed 
in refined and also in unrefined sugar. 


Year. 

Refined Sugar. 

Unrefined Sugar. 

Quantity. 

Rate per 
head. 

Quantity. 

Rate per 
head. 




Mds. 

Sr. 

i 

ch. 

Mds. 

Sr. 

ch. 

1880-81 

• • » 

. 

2,06,933 

9 

3 

5 , 17^334 

23 

0 

1881-82 

. • . 

• 

2,82,169 

13 

8 

7^05,342 

31 

5 

1882-83 


• 

2,54,085 

II 

4 

6,35,213 

28 

3 


Average 

. 

2,47^729 

10 

isl 

6,19,323 

27 

8 

1883-84 

• • • 


2,44,341 

10 

13 

6,10,854 

27 

2 

1 884“85 

. * 

• 

3,20,871 

14 

4 

8,02,177 

35 

10 

18S5-86 

• 

• 

3,13,559 

13 

15 

7,83,898 

34 

13 


Average 

• 

2,92,924 

13 

0 

7^32,310 

32 

8 

1886-87 

. 

• 

3,07,814 

13 

10 

7,69,534 

34 

2 

Average for Seven Years 

2,75,682 

12 

4 

6,89,205 

30 

9 i 


The high rate of consumption shown in the foregoing statement is not to be 
wondered at, considering the higher standard of life adopts by the great majority 
of the towns-people. A large quantity of sugar passes daily into consumption in 
Calcutta in the shape of sweetmeats, of which there are a hundred sorts, and confec- 
tionery shops have sprung up in considerable numbers, and there is scarcely any 
locality where there are not two or three such shops. Then again, a great number of 
people in Calcutta have taken to dnnking tea, and this also necessitates the use of 
sugar. 

‘'Similar information for the remaining forty-four districts in the Lower Provinces 
is not available, and we have, therefore, to depend for a general knowledge of the 
subject on the annual administration reports of Commissioners of Divisions. These 
reports do not show that any diminution in the cultivation of sugar-cane has taken 
place in producing districts. The great bulk of the sugar produced in Bengal is, it is 
well known, consumed in the shape of gur. The use of r^nedsug^v or ckim, on the 
other hand, is confined by its dearness to the wealthy classes, and it is therefore chiefly 
In demand in head-quarters towns of district and sub-divisions for consumption by the 
well-to-do people. The sugar refinenes in Bengal turn out cktm according to the local 
demand in India, as well as* in foreign countries. Whenever, therefore, there is a slack- 
ness in demand for this class of sugar, these refineries suffer, but, on the other hand, 
the rural and urban populataon enjoy the luxury of getting more gur to eat at a low 
price in the same way as the metropolitan population gets more cktm to eat at a low 
price when it is imported in large quantities from foreign countries. The internal com- 
merce in sugar is ^ prodigious, and, with facilities afforded by roads, railways, and 
canals, is rapidly increasing, but its consumption is very unequally distributed. Sugar 
is still regarded as luxury among the poorer classes, who can barely afford to have two 
meals of rice a day.’’ 


In concluding this brief notice of the Bengal Sugar Trade, it may be 
remarked that, although we do not possess a definite statement of the area 
under cane and sugar-yielding palms, the registration of rail, river, and 
canal traffic is more exhaustively recorded in the Lower Provinces than, 
perhaps, in any other part of India. A more detailed review of the inform- 
ation thus available may help, therefore, to convey an idea of the very ^eat 
importance of the internal traffic in sugar, and at the same time may throw 
light on the trade of other provinces regarding which the statistical 
information is less perfects To complete this review of the Bengal 


S. 464 



Products of India ^ 


3S3 


and Unrefined Sugar in Bombay. (G. Watt ) s 


traffic in sugar, the reader requires to consult the section below, which fur- 
nishes tabular statements of the coastwise trade. 

2.— BOMBAY. 

In order to convey an idea of the chief items of the Bombay Internal 
Tradein Sugar, it is, perhaps, only necessary to furnish the tables which will 
be found below. The river traffic of the presidency is believed to be less im- 
portant than in Bengal, and as to the road transactions it may at once be 
said nothing whatsoever is known . Should the reader wish to construct a 
statement of the total sugar trade of Bombay, it would be necessary to 
bring into one place the imports and exports shown in the section of 
Foreign Trade, with those here given for the Rail-borne and those which 
will be found below as Coastwise Traffic. The particulars of the trade 
with provinces for which separate chapteis have not been furnished in this 
review of the sugar trade, such, for example, as the Central Provinces, can 
be worked out by the reader picking out the items of exports from Bom- 
bay, from the Panj^b, North-West Provinces, and Bengal, etc., into the 
Central Provinces. These items would represent the chief imports, and 
similarly the exports from these provinces appear as imports into Bombay, 
the Panjib, the North-West Provinces, Bengal, etc. — 
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Analysis of the Bombay Presidency Sugar Trade for the years i888-qi» 


Refined Sugar. 


From or to 

Imports into 

Exports from 

1S88-S9. 

1889-90. 

1890-91. 

1888-89. 

1889-90. 

1890-91. 

British Provinces, 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

23,934 

19,681 

12,429 

249 

1,675 

170 

Bombay 



... 

... 



Sind .... 

... 


1 





Bengral • . 

417 

... 

... 

• •• 

2 

17 

North-West Provinces 







and Oudh . , 

3 j 7 S 7 

6,099 

10,373 

2 

.. 

10 

Panjab 

39 

12 

4 

49 

7 

63 

Central Provinces 

95 

121 

51 

85 

148 

254 

Berar • 

39 

90 

41 

153 

1,975 

250 

Native States, 







Rajputana and Central 







India . , 

265 

109 

! 434 

3,466 

3 , 4 Si 

8,890 

Nizam’s Territory 

1,029 

224 

263 

56 

110 

73 

Mysore • 

15^197 

29,987 

40,405 


23 

107 

Seaports, 







Madras 

1 13 

18 

276 

... 

... 

««• 

Bombay 

4 , 77,501 

4,59,610 

6,34,740 

284 

4974 

57 

Calcutta 

... 


... 

... 



Total 

5,22,416 

5,15,951 

6,99,013 

4,344 

9,399 

9,891 
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Unrefined Sugar. 


From or to 

Imports into 

Exports from 


18S8-89. 

1889-90. 

1890-91. 

18SS-89 

1889-90. 

1890-91. 

British Provinces . 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

59 jI 45 

44,164 

2,44,820 

24 

2,434 

15 

Bombay • • 





... 

Sind .... 




... 

21 

... 

Bengal 

North-West Provinces 

17^176 

37,083 

73,315 

... 

... 

... 

and Oudh 

2,15,170 

2,83,278 

4,86,279 

7 

7 

... 

Panjab 

9,948 

4,453 

31,605 

13 

76 


Central Provinces 

744 

1,086 

3,634 

23,345 

28,046 

22,157 

Berar . • . 

Native States . 

189 

77 

478 

61,789 

91,885 

98,904 

Rajputana and Central 





8,165 


India 

3,322 

4,864 

9,567 

10,024 

7,2iS 

Nizamis Territory . 

443 

347 

2,333 

410 

387 

241 

Mysore 

Seaports 

1,052 

4,214 

71,011 

... 

1 14 

151 

Madras • • • 

4 

I 

I 

... 


... 

Bombay . , 

2,49,314 

2 , 47,^57 

1,71,242 

65,780 

60,469 

34,837 

Calcutta . . 


... 

... 

... 


Total 

5 > 56,507 

6,26,724 

1 

10,94,285 

1,61,392 

1,91,604 

1,63,523 


Analysis of the Bombay Port Town Trade in Sugar during the years 

1888-91. 


Refined Sugar. 


From or to 

Imports into 

Exports from 


1S88-89. 

1889-90. 

1890-91 . 

1S88-89. 

1889-90. 

1890-91. 

British Provinces . 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras . . • 

76 



1,973 

1,837 

2,620 

Bombay 

284 

1,974 

57 

4,77,501 

4,59.6 to 

6,34,740 

Sind .... 

T-- 

... 



Bengal . . ^ . 

North-West Provinces 

3 

... 

... 

3 

... 

26,080 

and Oudh 

50 

238 

285 

5.538 

6,031 

Pan jab 

20 

4 

33 

3.926 

6,449 

35,850 

Central Provinces 

12 

49 

7 

82,053 

57,770 

1,16,901 

Berar 

Native States . 
Rajputana and Central 



40,357 

38,42s 

65,909 

India . . . 

8 

26 

8 

93,818 

70,37s 

1,66,432 

Nizam’s Territory 

... 


... 

23,010 

22,421 

25,444 

Mysore 

Seaports . 

... 

892 

197 

... 

68 

91 

Madras . • 

... 


««* 


... 

... 

Bombay 

... 

... 


... 

... 


Calcutta . . 

... 


... 


... 

5 

Total 

453 

3,183 

587 

7,28,179 

6,62,989 

10,74,072 
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Unrefined Sugar. 


From or to 

Imports into 

Exports from 


1 888-89. 

1S89-90. 

1890-91. 

1888-89. 

1889-90. 

I 890-9 T. 

British Provinces* 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

1 Mds. 

Madras 

8 

SI 

5,294 

21 

52 

2 

Bombay 

65,780 

60,469 

34.837 

2,49,314 

2,47,157 

1,71,242 

Sind .... 
Bengal 

... 

... 

... 

North-West Provinces 

167 

370 

174 

... 

... 

... 

and Oudh 

2,468 

3^399 

1,027 

183 

Ill 

33 

Panjab 

568 

352 

526 

99 

141 

106 

Central Provinces 

29 

8 

608 

53 

599 

Berar 

Native States* 

53 

30 

... 

18 

27 

117 

Rajputana and Central 






2,83s 

India 

Nizam’s Territory 

• •• 

310 

16 

8,525 

2,864 


25 

9 

53 

I 

Mysore . . . 

Seaports* 


901 

16 

... 

• »* 

... 

Madras . , 





... 

•*. 

Bombay , . 


... 

. 

... 

... 

... 

Calcutta . • . 

... 

7 

... 


... 

... 

Total 

69,044 

65,918 

41,923 

2,58,777 

2,50,451 

1,74,935 


It may be said that the most striking feature of these tables is the very 
large amounts of refined sugar consigned by rail from the Bombay Port 
Town to the Presidency (6,34,740 maundfs), to Rajputana and Central 
India (1,66,432 maunds), and to the Central Provinces (1,16,901 rnaunds). 
These may be said to be the amounts of foreign sugars which were drained 
by the interior tracts in 1890-91 from that chief port of Western India, 
'fhe manner in which these imports have increased, \ear by year, gives a 
better indication of the effect of the imported sugars than can be obtained 
from any other source of inquiry. The remarkable increase in the con- 
sumption in Rajputana and Central India is peculiarly instructive, since 
foreign sugar is there reaching a country where Hinduism is certainly all- 
powerful. While there is thus demonstrated to be a largely augmented con- 
sumption of foreign sugar in Western India and the provinces that draw 
supplies from Bombay, it cannot, however, be held that these imports h~ave- 
checked the trade in the Native article. On the contrary, it will be seen 
from the table of the Bombay Presidency imports oi g 4 r from the North- 
West Provinces, that these have increased from 2,15,170 maunds in 
1888-89 to 4,86,279 maunds in 1890-91, and an even more notable example 
may be cited in the supplies drawn by Bombay Presidency from Madras : 
the imports in 1888-89 stood at 59,145 maunds, -whereas last year they had 
increased to 2,44,820 maunds. 

It will thus be seen that in Bombay, as in Bengal and all the other 
provinces of India, there has recently not only been a greatly increased 
supply of sugar from foreign countries, but the comsumption of Indian- 
grown sugar has also expanded to an even greater extent. 

3.— NORTH-WEST PROVINCES AND OUDH. 

It does not seem necessary to explain the table which follows on 

RaiUhorne Suga^ Trade ol these provinces. The chief item of in- 
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terest is the very large quantity of gur which these provinces export to the 
Pan jab. This trade will, however, be seen to indicate a very considerable 
contraction during the past three years from 13,32,749 maunds in 1887-88 
to 9,35,620 maunds in 1889-90. The trade in that article with Bombay has, 
howWeV, been greatly increased, and that to the Central Provinces greater 
than in 1887-88, though less than in 1888-89. The exports of refined 
suo-ar from these provinces to the Pan] ab have also been greatly aug- 
mrated during the three years under notice, so that, it will be added, the 
grand totals of the exports of both classes taken together have been fully 
maintained. The imports are, comparatively speaking, unimportant, and 
are drawn mainly from Bengal. 


From and to 


British Provinces. 

Madras . 

Bombay • 

Sind . • 

Bengal 
PanjAb • 

Central Provinces 
Berar . • 

Native States. 

Central India and Raj- 
putana. ^ 

Nizam’s Territory 
Mysore . • 

Chief Seaport Towns 
Madras 

Bombay • • 

Karachi 

Calcutta 


Total 


Refined Sugar, including Sugar-candy. 


Imports. 

Exports. 

1887-88. 

188S-89. 

1S89-90. 

1887-88. 

1888-89. 

1889-90. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 



7 

8 



Q, 0 O 7 ^ 

2 


7,627 

3,787 

6,099 

43 



1,185 

603 

633 

46,365 

7,127 

16,916 

10,373 

7,868 

7,643 

305 

349 

985 

1,29,976 

1,37,121 

2,17,143 


49 

31 

57,138 

8^577 

19,543 

... 


... 

13,749 

1,420 

6,879 

24 

112 

336 

98,449 

1,86,742 

1,73,240 


... 


42 

21 

7& 

*•' 

... 

... 

9 

2 

7 



3 



2 

... 

5,538 

6,03 if 

... 

50 

238 


2 

2 

... 

8 

3 


27,223 

23,262 

... 

2,603 

2,461 

55,744 

40,402 

47,573 

2,98,556 

3,48,803 

4,33,969 


Unrefined Sugar, Molasses, Gur. 


From and to 

Imports. 

Exports. 


1887-88. 

1888-89- 

1889-90. 

1887-88. 

1888-89. 

18S9-90, 

British Provinces. 

Madras • * 

Bombay • 

Sind . • . . 

Bengal . , 

Panjab 

Central Provinces 

Berar 

Mds. 

601* 

1,58,313 

7,915 

1,225 

Mds. 

7 

1,25,416 

26,628 

22 

Mds. 

7 

1, 73,806 

39,364 

189 

Mds. 

952 

1,84,772 

2,01,039 

4,174 

13,32,749 

1,75,966 

49,522 

Mds. 

2,15,170 

2,01,725 

11,878 

13,15,115 

3,13.128 

70,261 

Mds. 

2,83)278 

1,38,122 

28,138 

9,35,620 

2,74,099 

95,657 


* In 1887-88 ttie distinction was not made into rresiaencics d.uu x . 

t In a communication received since the above was sent to 
Land Records and Agriculture draws the author's notice to the fact th^ in i^o^ 
these provinces imported 26,080 maunds of refined su^r from Bombay. ® 

appears to have been foreign sugar. It is given in the table of exports from DomDay,^, 
page 364. Conf. with p. 878. 
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Unrefined Sugar, Molasses, Gur. 

From and to 

Imports into 

Exports from 


18S7-88. 

18S8-89. 

1889-90. 

1887-88. 

18S8-S9. 

1889*90. 

Native States* 

Central India and Raj- 
putana. 

Nizam’s Territory , 

Mysore 

Mds. 

689 

Mds. 

1,521 

Mds. 

3*022 

Mds. 

14,90,061 

68 

Mds. 

13,09,181 

43 

Mds. 

14,31*088 

45 

Chief Seaport Tomns* 
Madras . 

Bombay 

Karachi , , , 

Calcutta • 

... 

‘"183 

10,172 

III 

2,595 

... 

2,468 

19 

7,394 

3*399 

267 

47*783 

Total 

1,68,746 

1*63,949 

2,19,094 

34,39*303 

33*46,282 

32,37,495 


4.— PANJAB. 

The table given below fully demonstrates the Rail-borne Sugar Trade 
of the Panjdb. It is unnecessary to repeat what has already been shown 
that this province depends mainly for its external supplies on the North- 
West Provinces and Karachi. The Panjdb, like Bombay and Sind, con- 
sumes a large amount of foreign sugar. These three provinces, in fact, may 
not inaptly be charactensed as India’s present market for that commodity — 



Refined Sugar, including Sugar-candy. 

From or to 

Imports into 

Exports from 


1887-88. 

1888-89* 

1889-90, 

1887-88. 

1888-89. 

1889-90. 

. British Provinces* 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Madras 

... 




• •• 

26 

Bombay 

5 

49 

7 

5 

39 

12 

Sind .... 

2,347 

1,598 

1,263 

29 

1,211 

260 

Bengal 

1,823 

2,707 

2,030 

15 

1 

3 

Nordi-West Provinces 

1*23,764 

1 , 37,121 

2,17,143 

290 

349 

98s 

and Oudh. 



Central Provinces 


... 



20 

... 

Native States. 







Rajputana and Central 

I 

171 

103 

310 

9S0 

1,002 

India. 

Seaports* 



Bombay 

3,946 

3,929 

6,449 

6 

20 

4 

Karachi 

1,20,517 

1,05,096 

92.565 

21 

52 

17 

Calcutta 

4,709 

5*533 

1,906 

34 

24 

Total 

2,57,112 

2,56,204 

3,21,466 

710 

2,696 

2,309 

Reduced to Giir . 

7,71,336 

7,68,612 

9,64,398 

2,130 

8,088 

6,927 
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From or to 

Imports into 

Exports from 


1887-88. 

1888-S9. 

1889-90. 

1887-88. 

188S-89. 

1889-90. 

British Provinces. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

Mds, 

Bombay 

26 

13 

76 

793 

9,948 

4,453 

Sind . . « • 

605 

13s 

103 

58,496 

52,367 

1,12,053 

Bengal 

3,156 

4,300 

9,624 

22 


84 

North-West Provinces 
and Oudh, 

H.37,555 

12,15,115 

9,35,620 

7,849 

26,628 

39,364 

Central Provinces 

... 

... 

2 

31 

20S 

441 

Native States. 







Raj pu tana and Central 
India. 

277 

195 

686 

1,49,105 

3,49,115 

2,20,141 

Nizam’s Territory 

... 

... 

•• 

•• 

... 

2 

Seaports* 







Bombay . • . 

71 

99 

141 

65 

568 

352 

Karachi . • 

15,389 

31,037 

2,919 

346 

100 

404 

Calcutta . 

7,149 

3,827 

677 

... 


305 

Total 

14,64,228 

12,54,721 

9,49,848 

2,16,707 

4,38,934 

3,77,599 


madras. 

470 


Compapison 
of exports. 


471 


5.-.MADRAS. 

The want of details of the rail-and canal-borne trade in sugar pre- 
cludes the preparation of a statement of the Madras trade similar to what 
has been furnished for the other provinces. It does not» however, appear 
that any additional information of much moment has been brought to 
light since the apjjearance of Babu Addonath Banerjee’s note on sugar, 
so that the following passage may be accepted as manifesting the chief 
points of interest in the Madras trade. The reader should, however, com- 
pare the statements made below with the returns of foreign trade above, 
and those of coastwise transactions on a further page— 

Export Trade op Madras compared with that of Bengal —In 
connectiotj with this subject it will be necessary, in the first instance, to examine in 
detail the condition of the su^r market in the Madras Presidency. The total export 
from that Presidency of refined or unrefined sugar by sea and coast since the years 
1S76-77 were as follows : — 
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Years. 

Refined Sugar. Unrefi.nrd Sugar. 

To 

foreign 

ports. 

To coast 
ports. 

Total. 

To coast 
ports. 

Total. 



Cwts. 

Cwts. 

Cwts Cwts. 

Cwts. 

Cwts 

1876-77 


20,997 

15,003 

36,oooj 410,184 

892,52 

499,436 

1877-78 


16,774 

8,369 

25,143 358,774 

76,751 

435,525 

1S78-79 


802 

9,707 

10,5091 216,604 

84,610 

301,214 

1 8 79-80 


661 

26,065 

26,726 258,559 

193,967 

452,526 

1S80-81 


5,810 

' 28,178 

33,988 494,375 

194,002 

688,377 

iSSi-82 


12,535 

65,342 

77,877 789,684 

199,003 i 

1 988,687 

1S82-S3 


13,290 

79,52s 

92,818 1,119,930 

238,836 

1,358,766 

1S83-84 


3 U 579 

72,802 

104,381 1,347,278 

206,406 

1,553.684 

18S4-85 


34»7So 

81,248 

116,028 980,884 

194,966 

1,175,850 

1SS5-86 


17,782 

83,114 

100,896 1,126,794 

188,128 

1,314,922 

1886-87 


23,834 

113,559 

137,393 938,966 

224,819 

1,163,785 
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The above table shows that, in the case of refined sugar, by far the largest ex- 
ports went to the coast ports in India, while, as regards shipments to foreign ports, 
unrefined sugar stands first. Both these sections of the trade will be separately 
considered below. 

In the case of refined sugar, a marked increase in exports commenced in the 
year 1SS1-S2. The bulk of the supply is consumed within British India, the chief 
consumers being Bengal, Burma, and Bombay The development of the trade in 
refined sugar is of recent date, and is entirely due to the establishment of sugar refi- 
neries on an extended scale. 

Unlike Bengal, almost the whole of the exports of unrefined s\iz 2 lt from the 
Madras Presidency go to foreign countries. Its transactions with these ports have 
risen enormously since 1880-81, but its despatches to coast ports have been pretty 
steady since that year. The customs returns of that Presidency for the year 1880-81 
contain the following remarks on that subject : — ‘ The trade in sugar has shown a 
considerable expansion, the quantity exported during the year being the highest yet 
recorded. The increase is due to a brisk demand m the London markets, and to the 
good crops of sugar-cane in 1S79-80, which led to large shipments at the beginning of 
the official year. Almost the whole sugar exported is unrefined.’ 

The largest increase occurred during 1883-84, in which year the following- full 
account of the progress of this trade is given in the Annual Volume of the Sea-borne 
Trade and Navigation of that Presidency Nine years ago, the exports barely 
amounted to 400,000 cwts., valued at less than 19^ lakhs. In the year under report 
they rose to 1,478,600 cwts , valued at more than Sof lakhs, showing an increase of 
271*7 per cent, in quantity and of 315*8 per cent, in value. During the same period 
the cultivation of the cane has increased by about 19*5 per cent , and the expoits of 
Indian products generally by 33*8 per cent. A large quantity of unrefined sugar( jaggerv) 
exported from this Presidency is made from the juice of the palmyra and date trees; 
but there are no accounts to show the area covered by these trees growing on waste 
lands, much less the increase since 1875-76. The development of the sugar industry 
has been very marked, since i8So-8i, but the value has not increased in the same 
proportion as the quantity exported. In the year under repoit there was a fall in 
prices, owing, it is said, to good harvests of beet-ioot m Europe, and large supplies 
sent thither from America. The bulk of the exports (93’ i per cent.) consisted of 
unrehned sugar. 

^^Considerably more than two-thirds of the refined article was consumed within 
Cwts R British India.** and the remainder by foreign countries. 

♦ British 36,551 3,66.944 Almost the whole of the refined sugar is manufactured 

Burma at the Aska Factory in Gan jam, owned by Messrs. 

1°”^ ^ Minchin & Co. andattwootherfactoriesestabUshedby 

Bengal 3.,.o3 3,=3.8S4 ^ 

Manufacture is also carried out to a small extent at a factory established by a native 
gentleman in the latter distnct at Iruvelipet. 

“In 1884-S5 the exports fell off largely, ownng to the ^increased production of 
^et-sugar in Europe, the sugar bounties, and the fall in pnces the London in market. ’ 
There was some improvement in the following year, but the figures were still below 
those of 1883-84 and 18S2-83, and the trade did no altogether escape the evil effects 
consequent upon the enormous supply of beet sugar in England. The following 
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extract from the Trade and Navigation returns for 1885-86 gives the result of the 
transactions during the year — The condition of the sugar trade was somewhat better 
than in the previous year. * The increase in iquantity was 13*5 per cent, but value by 
only 1*4 per cent., owing to lower average pnces than in 18S4-85 consequent on the 
production of beet-root sugar in Europe. The exports of refined sugar amounted to 
80,700 cwts., and were confined to Ceylon, Bengal, Bombay, and Burma. The 
bulk of the unrefined sugar, 791,217 cwts., out of 1,171,937 cwts., was shipped to 
England. ’ 

“By far the largest supply of unrefined sugar goes to the London market for the 
purpose of being refined and for brewers* purposes 5 also for feeding and fattening 
cattle. In 1883-84 it was ascertained that the cultivation of the cane in Madras had 
increased by about 19*5 per cent., and it was further stated that a large quantity of 
unrefined sugar (jaggery) exported from that Presidency was made from the juice 
of the palmyra and date trees, but there are no statistics to show the area covered by 
these trees growing on waste lands. The juice is obtained from these plants by cutting 
off the male spadix when young, and from the cut portion there is for four of five 
months a continual flow. The liquid is at first clear, and is immediately boiled down 
to a thick syrup, which granulates on cooling, and constitutes, if not otherwise puri- 
fied, the coarse, brown sugar called jaggery. If the juice is not immediately boiled 
it becomes turbid, and passing into the vinous fermentation, forms the intoxicating 
drink called toddy. This kind of sugar sells very cheap, and so answers the purposes 
of the London market, where 'coarse sugar was sold in 1S84-S5 at \d. per pound 
to be used for fattening cattle in the place of linseed cake. * Now thes conditaons 
do not exist in connection with the sugar exports from Bengal* which supplies refined 
cane-sugar, which is much dearer than the coarse date-sugar mentioned above. 1 he 
following remarks were made on this point by the Officiating Director : — With 
regard to the increased export of unrefined sugar from Madras, it appears that 
Madras obtains a very large proportion of its sugar supply from date and other palm- 
trees. The area under such trees is 31,000 acres, producing 22,00,000 maunds of 
coarse sugar, against 57,000 acres under sugar-cane, producing 26,00, 000 maunds of 
sugar. The superiority of Madras appears, therefore, to arise from the possession of 
this large area under sugar-producing trees, and the question of the relative condition 
of the sugar-cane industnes in Madras and Bengal cannot be solved merely by a 
comparison of exports of sugar from those Provinces. Date-sugar is not distinguished 
in the Madras returns from that produced from cane. * ^ 

“The sugar-cane crop is a troublesome one to grow, as it necessitates a co^ider- 
able amount of care and expenditure, but the profits realized from it are large. Hence 
it is apparent that the decline in the exports of Bengal sugar, and the improvement 
in those of Madras sugar, are due to causes unconnected with one another, r or 
instance, the Bengal trade has collapsed owing to the enormous production of beet- 
sugar in Europe, while the Madras trade has been influenced by the development of 
the natural resources of the country, coupled with the existence of a brisk demand 
for cheap coarse sugar in England.^* ' 

The success of Madras sugar in Burma and in Bombay has been quite 
as marked as in Bengal. The explanation that it is due to palm-sugar 
will hardly, as the writer thinks, hold good. The fact that Madras sugar 
is cheaper, or rather that Madras has succeeded to prepare a cheap sugar 
that proves sufficient for the wants of certain markets is more to be 

the reason of the remarkable increase recently of the sugar trade of South 

6!^^^reANS-FR0NTIER (LAND) TRADE IN SUGAR TO AND 
PROM INDIA. 

It will be seen from the tables below that this consists mainly in 
exports. Nepal obtains the largest amount of unrefined sugar, being 
followed by Kashmir and by the traffic along the Sind-Pishin Railway. 
In refined sugar the largest quantities are shown as conveyed by the 
railway just mentioned, and the next most important transactions are with 
Kashmfr. 

* Bengal possesses very nearly as great an area under sugar-yielding palms as 
Madras. The imports into Calcutta from Eastern Bengal (Jessor parjiicularly; must 
be very largely in date-sugar. It is difficult to see how the argument advanced above 
gives Madras any very special advantage which Bengal does not, or ^uld not, 
participate in.— ^tthpp* I3S» 226-22^ ^ 2JI, 266, 2^0^ 3 S^> 3 ^^* Diet,, 

Econ* Prod, 

S. 473 



Products of India. 


zn 


to and from India. 


((?. Watt ) 


SACCHARUM : 

Sugar. 


Refined Sugar including Su^ar-candy, 



Imports. 1 

Exports. 


18SS-S9 1 

1S89-90. 

1890-91. 

18SS-89. 

1SS9-90. 

1890-91. 


Cwt.* 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Kashmir 


43 


18,999 

15,956 

26,439 

Nepal 



80 

11,061 

9,083 

10,219 

Hill Tipperah 

11 

, , 


9 

21 

10 

Sind-Pishm Railway . 

22 

7 

68 

26,194 

25,942 

23,037 

Lus Bela 




946 

563 

I,oSo 

Khelat 



. , 

LI 5 

88 1 

305 

Kandahar . 




264 

419 

223 

Sewestan . 




451 

430 

585 

Tirah .... 




18 

124 

21 

Kabul 




6,860 

6,057 

7.8>3 

Bajaur 


... 


570 

505 

373 

Ladakh ! . 

... 

... 


335 i 

277 

270 

Thibf»t . . 

... 

... 


51 

72 

31 

Sikkim 


... 


108 

48 


Bhutan , , 


... 

... 

... 

53 

... 

Manipur! . , , 


... 


17 

4 

8 

Lushai Hills , 


... 



, , 

4 

Siam .... 


... 


“* 8 


• • 

N Shan States . 


... 


90 

105 

42 

S. Shan States . 





25 

45 

Karenne , , 




40 

16 

55 

Total in Cwt. • 

33 

50 

148 

67,136 

60,58 1 

70,560 


Unrefined Sus^ar Molasses, Gt/r, etc. 
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Imports. 


Exports. 



1888-S9. 

1 889-go. 

1890-91. 

1888-89. 

1889-go. 

1890-91. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Kabul • • 


15 

... 

1,829 

2,447 

2,255 

Kashmir . 

703 

1,32s 

4,5*0 

20,292 

21,342 

19,036 

Nepal . • 

400 

443 

260 

52,862 

48,103 

50,505 

Hill Tipperah • . 

18 

3 

10 

70 

lOI 

89 

Western China . 



12 

... 

... 

N. Shan States . 


59 

16 

103 

80 

125 

S. Shan States • 

... 

497 

914 

68 

167 

Karenne . • 


3 

... 

48 

19 

Sind Pishin Railway . 

59 

196 

17 

18,249 

17,117 

19,441 

Lus Bela . 

356 

140 

290 

Khdat . . 




1,154 

736 

S96 

Kandahar . 




152 

74 

27 

Sewestan * 




3,142 

2,446 

2,770 

Tirah .... 




769 

757 

628 

Bajaur 




2,524 

1,309 

802 

Ladakh • 




27 

27 

15 

Thibet « 




4,462 

3,901 

1,426 

Sikkim 


... i 


50 

256 

330 

Bhutan 




825 

625 

460 

Nagfa and Mishmi Hills 
Lushai 




2 

6 

3 

I 

Siam .... 





22 


Total in Cwt. . 

1,180 

2,544 

5,779 

106,868 

99,604 

99.285 

* To reduce cwt. to 
multiply by 

maunds so as to al 

low of comparison with the rail-borne traffic 


24 A 


s. 4:3 
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COASTWISE TRADE. 

It does not seem necessary to do more in this place than to furnish 
a series of tables in illustration of coastwise trade. The following four 
tables show the totals imported and exported coastwise by each of tiie pro- 
vinces of India under the two sections, India and Foreign sugars. The 
transactions in the latter class might almost be designated re-exports, that 
is to say, they are amounts of sugar imported in the first instance from 
foreign countries and exported again by coastwise steamers. The term 
“ re-exports *’ has, however, been restricted to foreign imports subsequent- 
ly exported to foreign countries, and which thus leave India entirely. The 
three tables first given below involve an error which it is necessary the 
reader should be guarded against. The figures shown are the totals of 
refined and unrefined added together, without the former having been 
first reduced to the standard ot the latter. In the subsequent tables, 
given under the heading of the provinces concerned, these two classes have 
not only been separately dealt with, but inter-provincial transactions have 
been excluded from consideration. Thus, for example, exports from the 
port town of Bombay, say, to Surat, have not been regarded as exports, 
since the amounts thus conveyed from port to port are still within the 
pi esidency. The imports and exports shown are, therefore, the amounts 
actually brought into a province or which leave it. 


Impoiis Coastwise of Indian^grown Suca^ of all kinds* 


Years. 

Into 

Bengal. 

Into 

Bombay 

Into 

Sind. 

Into 

Madi as. 

Into 

Burma. 

Total. 



Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

R 

1870-71 









1871-72 








39,29,895 

1872-73 


f Quantities not 

returned for these >ears except m 3 

29,65,240 

1873-74 


C value which includes of foreign sugar. 

1 

44,55,271 

1874-75 


; 





V. 

42,76,202 

1875-76 


12,796 

170,186 

23.858 

63.763 

43.323 

313.926 

33.56,386 

1876-77 


5.432 

139,661 

31.834 

65.398 

43.859 

286,184 

34.01,152 

1877-78 


7.398 

283,251 

32,104 

88,720 

65.049 

476,522 

55,72,703 

1878-79 


16,134 

324,400 

14,096 

104,324 

47.538 

506,492 

54,89,828 

1879-80 


13.999 

388,209 

27,010 

173.354 

40,520 

643,092 

62,21,478 

1880 81 


30,250 

297,487 

18,264 

203,722 

40,703 

590,426 

52,50,567 

1881-82 


52,685 

308,237 

18,436 

173.082 

58,484 

610,924 

57,08,896 

1S82-83 


42,198 

304.058 

13.199 

213,406 

61,550 

634,41 1 

58,29,011 

18S3-84 


28,872 

373.977 

8,847 

211,719 

66,332 

689,747 

58,43.054 

1884-85 


44.346 

462,172 

9,822 

183,282 

76.443 

776,065 

61,40,866 

1885-86 


45.580 

484.437 

12,602 

231,186 

65.865 

839,670 

64.59.396 

1886-87 


53,565 

376.177 

11,160 

247.967 

142,827 

830,696 

67,04,861 

1887-88 


48,0 s8 

329.400 

15.153 

206,538 

107.42s 

706,574 

55.87.367 

188S-89 


54,461 

404,610 

14.589 

208,769 

132,010 

804,439 

63.79.425 

1S89-90 


48,995 

462,266 

12,495 

159.316 

92,943 

776,015 

65,36,62s 

1890-91 


63,269 

388,392 

8,722 

185,264 

78,625 

724.27- 

61, -^ 9.359 
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TRADE. 


Years. 

From 

Bengal 

From 

Bombay 

From 

Sind. 

From 

Madras 

From 

Burma. 

Total. 


Cwt. 

C\\t, 

Cwt. 

Cwt. 

Cwt. 

Cwt. 


1S70-71 

... 






... 

1S71-72 






i 

57,70,601 

1872-73 

f Quantities not returned for these years except in J 

63,68,663 

1S73-74 

r 

value which includes foreign sugar. 


69,62,920 

1S74-75 

) 





( 

73,14,409 

1S75-76 

193,035 

118,430 

1,974 

Uo,ii 5 

24,372 

A 77 > 9^7 

47,42,837 

1S76-77 

264, T 2 ( 

121,989 

1,285 

104,255 

30,813 

522,463 

55,61,546 

1877-7S 

381,408 

318,734 

3,367 

85.120 

20,066 

809,595 

90,67,898 

1S78-79 

117,792 

430,581 

2,528 

94,317 

22,449 

667,667 

69,20,653 

1879-80 

132,944 

574,796 

2,674 

220,032 

29,345 

959,791 

90,19,069 

1880-S1 

52,910 

466,171 

811 

222,180 

23,865 

765,937 

66,67,583 

18S1-S2 

70,347 

479,348 

*,327 

264,345 

16,873 

832,2,40 

74,22,888 

1882-83 

104,834 

313,284 

1,266 

318,366 

23,308 

761,058 

64,76,435 

1883-S4 

71,763 

438,531 

1,068 

279,208 

19,851 

810,421 

69,58,007 

1SS4-85 

24,121 

627,629 

705 

276,214 

28,774 

957,443 

67,55,237 

1885-86 

33,964 

659,248 

839 

271,242 

28,564 

993,857 

76,56,441 

1SS6-S7 

33,39s 

455,559 

263 

338,378 

32,614 

860,212 

69,16,818 

18S7-88 

35,869 

463,59s 

311 

251,032 

35,464 

786,274 

64,02,501 

iSSS-89 • . 

30,226 

663,753 

854 

259,639 

38,831 

993,303 

80,40,281 

1889 90 

55,235 

716,886 

641 

216,426 

33,532 

1,022,720 

84,35,745 

1890-91 

42,639 

505,997 

2,181 

397,475 

29,849 

978,141 

83,54,533 


Exports, 

Indian-grown 

Sugar. 

475 


Imports Coastwise of Foreign Sugar of all kinds. 


Years. 

Into 

Bengal. 

Into 

Bombay. 

Into 

Sind. 

Into 

Madras. 

Into 

Burma. 

Total. 



Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

R 

1870-71 








... 

1871-72 


> 







1872-73 


[ See remark for these years in the 

Imports 

Coastwise of Indian 

1873-74 


C grown sugar. 






1874-75 

• • 








1875-76 

« • 

3 

33 

75,699 

8,709 

642 

85,086 

I 1.75.589 

1876-77 

* • 

14 

1,345 

4 I ,’65 

4,767 

3,251 

50,542 

7,44,184 

1877-78 

• • 

6 

19,550 

52,465 

7,973 

375 

80,369 

13,41,512 

1878-79 


22 

33,137 

104,079 

9,786 

384 

147,408 

24,31,893 

1879-80 

* • 

I 

23,844 

99,550 

6,944 

40 

130,379 

22,79,960 

1880-S1 

• « 

9 

30,178 

170,415 

10,716 

34 

211,352 

37,51,217 

1881-82 


7 

27,214 

111,590 

6,872 

422 

146,105 

25,56,655 

1882-83 


6 

30,061 

87,207 

4,380 

46 

121,700 

20,59,476 

1883-84 


13 

34,812 

83,380 

5,077 

27 

123,309 

20,66,893 

1884-85 


22 

45,021 

221,877 

8,949 

112 

275,981 

40,33,524 

1885-86 


148 

40,812 

208,023 

10,312 

38 

259,333 

34,38,519 

1886-87 


20 

53,500 

150,259 

15,912 

899 

220,590 

28,72,936 

1887-88 


I 

53,090 

79,733 

19,396 

1,087 

153,307 

19,20,247 

1888*89 


8,976 

50,393 

91,268 

23,824 

624 

1 75,oSo 

21,75,202 

1889-90 


16,535 

42,122 

52,981 

15,991 

1,218 

128,847 

17,66,237 

1890-91 


5.721 

57,811 

88,446 

17,453 

538 

169,969 

31,19,134 


Imports, 

Foreign 

Sugar. 

476 
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Exports Coastwise of Foreign Sugar of all kinds. 


Exports. 

477 


Years. 

From 

Bengal. 

From 

Bombay 

From 

Sind. 

From 

Madras. 

From 

Burma. 

Total. 



Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

R 

1870-71 


... 




rt- 



1871-72 









1872-73 


fSee the remark against these years in the table 

of Exports 

1873-74 


f Coastwise of Indian grown sugar. 



1874-73 


) 







1875-76 

• * 

5 

131,473 

184 

131 

342 

132,135 

19,19,019 

1876-77 

• • 

5 

70,184 

215 

99 

346 

79,829 

12,20,802 

1877-78 

• * 

... 

125,044 

528 

445 

214 

126,231 

20,07,053 

1878-79 

• • 

••• 

233,357 

836 

219 

98 

234,510 

39,11,476 

1879-80 


... 

209,171 

914 

76 


210,251 

34,84,866 

1 880-8 1 


... 

294,943 

1,187 

224 

82 

296,436 

50,53,916 

1881-82 


65 

235,004 

927 

322 

304 

236,622 

39,99,419 

1882-83 


... 

206,355 

766 

255 

152 

207,528 

34,58,859 

1883-85 


... 

229,907 

921 

87 

147 

231,062 

37,00,687 

1884-84 



463.387 

1,475 

160 

57 

465,079 

63,75,136 

1885-86 


Nil 

411,834 

1,129 

92 

66 

413,121 

50,77,472 

1886-87 

• • 

55 

417,808 

6,71s 

185 

630 

425,393 

51,49,666 

1887-88 

• » 


336,117 

5,593 

247 

3,970 

345,982 

41,31,186 

1888-89 

• • 

Nil 

365.357 

4.607 

437 

244 

370,64 

43,69,084 

1889-90 


I 

286,531 

4.593 

[ 566 

407 

292,099 

37,80,477 

1890-91 


73 

399,396 

5,003 

i 546 

279 

405,297 

48,94,134 


The main ideas to be learned regarding the coastwise trade in sugar 
will, perhaps, be best exemplified by analysing the trade in the three chief 
sea-board provinces, Bengal, Bombay and Madras. 


Bengal, 

478 


I,— Bengal. 


The following table exhibits the Imports and Exports of this province 
Coastwise during each fifth year since 1875-76 : — 


Imports. Imports* 

479 ' 


Refined Sugar including Sugar-candy. 


From 

1 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign, 

Indian. 

Foreign. 


Cwt. 

Cwt. 

Cwt. 

* Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bombay . 

Sind 

; 41 

... 

907 

... 

750 

145 


... 

Madras . . 

7,734 


19,181 


32,754 


39,449 

r. 

Burma 

i 3 

2 

514 

2 

37 


99 

5,631 

Total 

i 

7,778 

2 

20,602 

2 

. 33,541 

145 

39.548 

5,631 


s. 479 
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Unrefined Sugar. Molasses, Gtjr, stc. 


From 

1875.76. 

1880-81. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Bombay • 




.. 


. . 



Sind . 

... 

... 


... 


.. 


.. 

Madras. . 

... 

... 

122 

... 

4 

... 

4.177 

... 

Burma , 

IS 


49 

.. 

4 


273 

... 

Total 

15 

... 

171 

... 

8 1 . 

4.450 



Exports. 


Refined Sugar including Sugar-candy. 


COASTWISE 

TRADE. 

Bengal. 
Imports . 


Exports* 

480 



1875-76. 

1880-81. 

18S5-86. 

1890-91. 

To 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bombay • • 

157.518 

.. 

23.591 


6,562 


7,231 


Sind • • 


... 

. . 


967 


312 


Madras • 

5,652 

5 

5,170 


... 

552 


Burma . • 

23,033 

... 

10,268 


11,498 

... 

6,117 

... 

Kattiwar • 


... 



. 

... 

27 


Travancore • . 

Cochin . . . 

... 

... 

122 

60 


25 

... 

16 


Total 

186,203 

5 

39-211 


19.052 


14,255 

... 


Unrefined Sugar Molasses, Gur, etc. 


To 

1875-76. 

1S80-S1. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

c 

bn 

‘S 

0 

Indian. 

Foreign. 


Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bombay 

18 


2 


... 

... 

4 


Sind . • 

... 


... 

... 

... 

... 

... 


Madras 

1 


998 

... 

7 

... 

160 


Burma . 

2,049 


3.048 


1.997 

... 

3.764 


Kattiwar * 





... 

... 

12 


Travancore • 

... 


... 

••• 

... 




Cochin . • . 1 

... 




... 

... 



Total 

2,068 


4,048 

... 

2,004 

... 

3.940 

... 


It will be seen from the tables of the coastwise trade during the past 
twenty years, that the records of the Bengal transactions manifest a very 
remarkable change. The Imports of Indian sugar have increased from, 
say> 10,000 Cvvt. to over 60,000 cwt., while the Exports have contracted 
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Imports. 

482 


from about 200,000 cwt. to 40,000 cwt. The trade in Foreign sugars brought 
to Bengal or exported therefrom by coasting steamers is much less im- 
portant, but a somewhat remarkable feature in this section may be said to 
be the fact that these imports have greatly increased. The analysis of each 
fifth year, since 1870, shows that increase in the imports of Indian sugar 
is mainly due to the improved traffic with Madras in refined sugar. Dur- 
ing the years named, the supply derived from Madras has increased from 
7,734 cwt. in 187510 39,449 cwt. in 1890-91. The decline in the exports 
would appear to be due to the same cause, viz ^ the success of Madras. 
The Bengal exports to Bombay have decreased from 157,518 cwt. of 
refined sugar to 7.231 cwt., so also to Burma they have contracted from 
23,033 cwt, in 1875-76 to 6,117 cwt. in 1890-91, and it will be found that 
the exports from Madras to Bombay and Burma, during these years, have 
almost correspondingly improved. Madras is thus not only contesting in 
Bengal itself the trade in refined sugar, but it has practically ousted 
Bengal sugar from Bombay and Burma Formerly the Bengal exports 
of refined sugar to Madras were very considerable : last year they had 
almost ceased. It was these facts that mainly actuated the Government 
cf India in the recent enquiry into the sugar trade, which resulted in the 
discoveiy, which the waiter has, he ventures to think, abundantly con- 
firmed, namely, that if Bengal has lost its foreign markets, the home con- 
sumption has greatly increased. The home market have, in fact, proved 
more profitable than the foreign, for some years back,— a state of affairs 
that can hardly be regarded as unsatisfactory. 

2.— Bombay. 

As already remarked, one of the chief features of the Bombay coast- 
wise trade in sugar is the loss of the Bengal supply and the birth of a 
demand for Madras refined sugar. Unlike the tables given above for 
Bengal, those w'hich follow for Bombay derive their chief interest, however, 
in the fact that the transactions in foreign sugar are very much more im- 
portant than in Indian 

Imports, 


Refined Sugar including Sugar-candy. 


From 


1S75-76. 

1 880-8 1 . 

1885-S6. 

1890-91. 


Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign, 

Indian. 

Foreign, 

Bengal . 

Smd 


Cwt. 

I3i>i30 

Cwt 

Cwt. 

27,387 

Cwt. 

Cwt 

6,438 

Cwt. 

Cwt. 

6,533 

Cwt. 


... 

... 

136 

I 

26,396 

iS 

Madras . 


435 

12 

3*492 

17 

9,709 

.r. 

1 19 

Burma 


... 

... 

... 


.. 

... 

... 

Goa 



21 



3 

30 

186 

... 

Pondicherry . 



... 

... 

... 



... 

... 

Cambay 




... 

... 

3 

... 

22 

5 

Cutch . 



... 


... 


3 


3 

Kattiwar 



... 

152 

... 

1,930 

115 

1,119 

17 

Koncan 



... 

... 

... 

2 

8 

3 

Travancore . 




... 

... 

21 


... 


Gaekwaf s T erritory 



... 

... 

... 

... 

45 


Total 

* 

131,566 

33 

31,031 

17 

18,240 

151 

34,309 

i6S 
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Coastwise Trade of Bombay. 


(G. Watt ) ^'^Sugar ' 


Impor*-s 


From. 


Unrefined Sugar, 

Molasses, Gur, etc. 

1 

1875-76. 

I S8081, 

1SS5-S6. 

1S90-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign, 

Indian. 

Foreign. 


Cwt. 

Cwt 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt 

Cwt. 

Bengal . 

1,445 

... 

2 


398 


4 


Sind . • 



... 




166 

112 

Madras 

37,168 


2,456 


32,036 


84,053 

... 

Burma . 





... 


44 


Goa 

5 




*9 


310 


Pondicherry . . | 







666 


Cambay . . : 

... 




28 


51 


Cutch . . , ; 








... 

Kattiw^ir 

I 




1 15 


125 


Koncan . 





76 


185 


Travancore . 

I 






123 


Gaekwar’s Territory 

... 




10,770 


1 12,774 


Total .1 

1 

38,620 


2,458 

... 

43,442 


98,501 

112 


From the table below it will be seen that the Bombay coastwise ex- 
ports in Foreign sugar have increased from 131,473 cwt. in 1875-76 to 
340649 cwt. in 1890-91.^ A somewhat striking feature may be here 
alluded to (though in point of value less important than many others 
manifested by the table), namely, the growth of an export of refined 
foreign sugar from Bombay to Madras.* Sind is, hoi^ ever, the country 
that drains coastwise the largest amount of foreign sugar from Bombay. 
The demand in Kattfwar has been steadily increasing 

Exports. 


Refined Sugar including Sugar-candy. 


To 

1875-76. 

1880-81. 

18S5-86, 

1890-91. 

Indian. 

c 

ba 

*§ 

tS 

Indian. 

Foreign. 

Indian. 

Foreign, 

Indian. 

Foreign, 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 





4 

934 


474 


150 

Sind • 



17,916 

75,457 

5,369 

166,531 

*715 

209,521 

2,100 

70,509 

Madras 



5,177 

6,097 

4,707 

10,144 

5,142 

9,757 

3,461 

16,273 

Burma . 
Damaun 




75 


265 

8 

2 

3,014 

142 

”118 

756 

647 

Diu 



46 

146 

38 

407 

12 

395 

7" 

521 

Goa 



207 

3,124 

1S6 

3,895 

414 

7,858 

1,363 

16,660 

Pondicherry 



... 

... 



3 


1 


Cambay 




... 

46 

191 

36 

3,391 

641 

3,377 

Cutch . 



7,316 

22,791 

4,934 

19,411 

1.764 

21,343 

5,85s 

30,205 

Kattfwar 



4,990 

23,281 

4,781 

57,877 

3,690 

114,000 

8,358 

191,212 

Koncan 



337 

502 

184 

1,136 

7 

500 

27 

951 

Travancore 



... 


61 

136 

59 

65 

34 

148 

Gaekwar s Territory 



99 

504 

119 

605 

856 

9,180 

Total 

__ 

35,989 

131,473 

20,409 

261,431 

11,971 

371,065 

22,894 

340,649 


* In the chapter on Prices it will be seen that a quotation of the price of foreign 
sugar m Madras could not be procured. 
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TRADE. 

Bombay. 

Exports. 


MADRAS. 

484 


Exports. 


Unrefined Sugar, Molasses, Gur, etc. 





1875-76. 

iS-so-Si. 

1S85-S6. 

1890-91. 

To 






ta 








c 

bjQ 

*S 



§3 






a 

.1 

•5 

e 

'5 

.sa 

'53 




2 

0 


1 

■13 

a 



c£ 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal • 
Sind . 


• 

5,494 


6,112 


11,333 


6,070 

... 

Madras 



2,102 


1,623 


, 574 


273 

... 

Burma . 
Damaun 



... 




10 


100 

... 

Dm 



144 


620 

... 

420 


603 

... 

Goa 



236 

. . 

550 


4,662 

... 

2,600 

... 

Pondicherry 

Cambay 




1,279 


6*816 


3,161 

242 


Cutch . 



53,182 


48,743 


96,184 

70 

85,074 

12 

Kattiwar 



19,544 


50,631 

45 

100,211 

968 

65 

120,403 

968 

Concan 



1,739 


1,191 

8 

... 

h 977 

... 

Travancore 





... 

... 

1 

... 

5 

... 

Gaekwar’s Territory 

... 

... 

23 

... 

167 

... 

891 

... 

Total 

• 

82,441 

... 

110,772 

53 

221,346 

135 

221,157 

1,222 


It has been remarked m connection with the rail-borne traffic, that the 
foreign sugars of Bombay are yearly succeeding to penetrate further and 
further into the country, and seem to find favour in such countries as 
Rajputana, where they would (viewed from the religious standpoint) 
have been least expected to have succeeded. The exports coastwise to 
Kattfwar may be cited as another example of this fact. The exports of 
foreign refined sugars from Bombay to that State were 23,281 cwt. in 
1875-76; last year they had attained the very considerable proportions of 
191,212 cwt. The traffic with Cutch, though less remarkable, shows a 
similar progression. Cutch, however, draws a very much larger quantity of 
Indian unrefined sugar than of refined sugar. It will be observed by the 
foot-note to page 366 that the exports of refined sugar from Bombay to the 
North-West Provinces and Oudh last year manifested a sudden and very 
considerable expansion. This is the more remarkable, since for many years 
the North-West Provinces have largely contributed to the Bombay supply. 
The demand for refined sugar from Bombay maybe accepted as another in- 
dication of the successful competition of foreign against Indian refined sugar. 

3 — Madras. 

After what has been said regarding Bengal and Bombay, it seems un- 
necessary to specialize any of the features of the Madras coastwise trade 
in sugar. The imports of Bengal refined sugar have greatly contracted, 
and a new trade has come into existence in the demand for foreign re- 
fined sugars from Bombay. The exports of unrefined sugar from Madras 
to Bombay are, however, very considerable, and the trade has been more 
than doubled within the past 20 years. It has also been explained that 
the exports of refined sugar from Madras to Bengal and Burma have been 
very considerably increased within the past few years. 
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Imports* 


COASTWISE 

TRADE. 


Refined sugar including Sugar-candy, 


From. 

1875-76. 

i88o“8i. 

1885 ”86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

•i 

1 





Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengfal • 




5 >oi 5 

172 

4*096 

6 

544 

10 

534 

1 

Bombay • 




3^635 

5,771 

3,682 

7,568 

3,283 

9.467 

3,39s 

16,654 

Sind 




... 


... 

... 

... 

... 

... 


Burma . 




I 


... 

I 

... 

... 

25 


Goa 




... 


... 

... 

3 

... 

27 


Pondicherry 




.. 


8 

6 

... 

49 

... 


Kattiwar 




, 



.. 

... 

... 

28 


Travancore 




36 



... 

• . 

... 

... 


Cochin . 





... 

*■ 


... 


1 



Total 

• 

8,687 

5,943 

CO 

7,581 

3,830 

9,526 

4,013 

[ 

16,655 


Madras. 


Imports. 

485 


Imports* 


Unrefined Sugar, Molasses, Gt5r, tec. 


From 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 





Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal « 




12 


2,4761 

• •• 

37 


54 


Bombay « 




1,140 


1,748 

2,978 

832 

676 

260 


Sind 








... 


... 


Burdia . 






4 


4 


3 


Goa 






1 


... 


... 


Pondicherry 






... 

... 

... 


... 


Kattfwar 






... 

... 

... 


... 


Travancore 




75 


... 


56,125 


180 


Cochin . 






... 

... 

... 


... 



Total 


1,227 

•- 

! 

4,229 

2,978 

56,998 

676 

497 

... 
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To 

1875-76. 

1880-81. 

00 

00 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 

Indian. 

Foreign. 




Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 



7,061 


19,582 


33,649 

... 

37.4S8 

... 

Bombay 



380 

. . 

4,226 

36 

u,342 


25,650 

... 

Sind 





1,251 



.. 


... 

Burma . 



292 

1 

867 


17,927 


29,166 

3 

Goa 



... 

... 



... 



... 

Karical . 



... 




... 


... 

... 

Mahe . 




... 

... 

. 



... 

... 

Pondicherry 



8,250 

... 

7 


... 


... 

... 

Cutch . 



... 

... 


... 

... 


... 

... 

Kattlwar 



... 

... 

... 

... 

... 


... 

... 

Koncan 



... 

... 

... 

... 

... 


... 

... 

Travancore 




... 

... 

X 

... 

... 


... 

Cochin . 



... 

... 

... 

• • 



6,104 


Total 

• 

15.983 


25,933 

37 

62,918 


98,408 

3 


Exports. 


Unrefined Sugar, Molasses, Gur, etc. 


To 

1875-76. 

1880-81. 

1885-86. 

1890-91. 

Indian. 

Foreign. 

Indian. 

Foreign, 

Indian. 

Foreign. 

Indian. 

Foreign. 



Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Bengal . 




244 


6 

... 

2,229 

... 

Boinbay 


40,084 


2,834 

.. 

37,196 

... 

92,446 


Smd 


1,678 


975 

... 

215 


9,294 

... 

Burma . 


24 


58 

.. 

992 


2,442 


Goa 


2 


4 

... 

102 


871 

... 

Kancal . 




801 

... 

... 


•• 

... 

Mahe . 


... 

... 

2 

2 

2 


... 


Pondicherry 


14,190 

... 

7^963 

... 





Cutch . 


16,188 

... 

2,509 

•«* 

6,041 


13,563 


Kattiwar 


... 

... 

... 

... 

... 


9,000 


Koncan 


... 


... 

... 

... 

... 

85 


Travancore 


... 


... 

... 

589 


... 

*.« 

Cochin . 


... 

... 

... 

... 

... 

... 

... 


Total 

72,166 

... 

15,390 

2 

45,143 


129,930 
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A Gum-resin, the produce of a Ferula \W R. Clark, \ SAGAPENUM ; 


( W, R, Clark ) 

SACCOPETALUM, Benn, ; Gen, Pl,^ I,, 28, 

[ Anonace^. 

Saccopetalum tomentosum, H. f & T, ; FL Br. Ind., Z, 88 ; 

Syn. — UVARIA TOMENTOSAj Roxb. 

Vern. - Ktrna^ karri. Hind; Patmossu, Uriya ; Ome, hake hitmu, KoL.; 
Thoiika, Gond ; Htimba, KurkU; Karri, N.-W. P ; Umbi, vmhia, Raj. ; 
Kart, C P. ; Kirna, karrt,hum, B' MB ; Humb, Chtlkadada, 

pedda chtl .kii-dudt^ga, Tel.; Hessate, Kan. 

References — Roxb,, FL Ind, Ld. C,B.C,, 456 , Brandis, For, FL, 7/ 
Beddome, FL Sylv., t, 3 g , Gamble, Man. Timb,, i., 10 , Dais. & Gibs., 
Bomb. FL, 4 ; MUot FL Andkr., 147 , Lisboa, U. PI. Bomb , 4, 277 ; Gaz- 
etteers: — Bombay, XUl ., 24, XX., 427 ; N.-W. P , IV., Ixviz. , Land Rev. 
Settlement, Seort^e Dist., Cen. Prov., 10, Ind. Forester : — III., 200 , X., 
32 $ , XII., App., S; XIII., 119 ; For. Admin. Rep., Lhutia Nagpur, 28. 

Habitat. —A large tree, -w ith straight stem, found in Oudh, Nepal Tarai, 
Gorakhpur, Behar, Central India, and on the Western Ghats. 

Gum. — It yields a gum which belongs to the false tragacanth or hog- 
gum series. 

Food & Fodder.— -The oval berries are said to be eaten in some parts 
of Bombay, The leaves are used as fodder. 

Structure of the Wood. — Olive-brown, moderately hard, smooth, close- 
grained ; no heartwood. It is not apt to warp, but often cracks in season- 
ing. Weight 45ib per cubic foot. 

Domestic Uses. -The timber is used in Oudh for building huts and 
cattle sheds ; in the Western Ghdts it is reckoned a good timber, and is 
much used in house-building. 

Sacred, see Domestic and Sacred, Vol. III., 191. 

Saffron, see Crocus sativus, Linn,: Iride.®, Vol. II., 592. 

SAGAPENUM. 

Sagapenum, Cooke, Report on Gum Resins, 63. 

Vern. — Kundel,ox kundali^). Hind, ; /sws, M \r ; Kundeli^), Sans.; 
Sughinnj, sakhinaj, Arab.; Sagafi^n. iskahinah, Pers. 

References & Hanh., Phamt., 291; Amdie, Mat. Ind., I, 
3 s 7 ; O^Shaitghnessy, Beng. Dispens., 363/ Dymock, Mat. Med. W. 
Ind , 3g6 , Baaen Powell, Pb. Pr., 403. 

Habitat — A gum-resin imported into India from the Persian Gulf 
and coasts of Arabia, and said to be produced from a species of Ferula 
which grows in Arabia and Persia. 

Sagapenum consists of masses made up principally of brownish-yellow 
semi-transparent tears, resembling Galbanum', but having a darker colour 
and a more alliaceous odour. These tears are agglutinated together 
by a proportion of soft gum-resin, which varies considerably in amount ; 
indeed, some specimens appear to be made up entirely of that substance 
and show no distinct tears. The analysis of Sagapenum shows that 
it contains— resin 50-54 per cent., gum 31-32, volatile oil 3-1 1, bassorin 
1-4, malate and phosphate of lime, 0*40-1*12, and small amounts of sul- 
phur water and impurities. It is distinguished from Galbanum by the 
presence of sulphur, and by the comparatively large amount of resinous 
residue it yields to petroleum spirit. 

Medicine.— .According to Alnslie, Sagapenum was knowm to the Greeks, 
and IS described by Dioscorides as the produce of a Ferula growing in 
Media. Dymock remarks, “ I see no reason to suppose that the ancient 
Hindus knew' the drug, although kun 'el is in some books given as the 
Sanskrit and Hindi name for it.” 
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Sagapenum : The Sageretia Fruit. 
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Arabic writers seem to have been acquainted with the substance, pro- 
bably from their Intercourse with the Greeks. The Makhzan^eUAd'wiya 
says the substance is found near Ispahan. Muhammadan writers describe 
it as a powerful attenuant and resolvent, and say that when combined with 
purgatives it exerts its resolvent power on every part of the body, remov- 
ing noxious humours | they also value it as an anthelmintic and emmenago- 
gue. A Sagapenum pill is often prescribed by them in flatulent dyspep- 
sia; it contains equal quantities of Aloes, Sagapenum, Bdellium, and 
Agaric. The dose of the gum-resin is two or three dirhems taken with 
warm water {DymoclzS. 

Trade. — Goden Powell mentions the difficulty that exists in the Pan jab 
to get sakhinaj, Jaushir or ammoniacum are usually sold in place of it, 
“ The quantity annually imported into Bombay varies greatly, most of it 
going to London. It is seldom to be obtained in the retail shops. Value 
R|-Rf per Bb {Dymoc'k). 

SAGERETIA, Brong,; Gen, PL, 

Sageretia Brandrethiana, AUch,; FL Br, Ind,, 642 ; Rhamneje. 

Vern.— Ganger ^ goher^ kunjar, koher, kanger, hhandi, bajan, Pb. ; Mdngri, 
Pushtu,* Mairndna^ vnomanna, ndmdni^ Afg. ; Ganger ^ Sind, 

References. — Brandis, For. FL, gs ; Gamble, Man. Timb.,g2 j Sie’wart, 
Pb. PL, 42, Aiicktson, Cat. Pb. and Sind PI , 32 ; Boiss, FL Orient., 11 , 
22 ; Murray, PI, and Drugs, Sind, 147; Baden Powell, Pb. Pr., 5g6 ; 
Settle. Rep. Kohat Dist., Punjab, 2g; Agn -Horit, Soc, Ind., XIV., 4. 

Habitat. — A deciduous, distorted shrub, met with in the Sulaiman 
and Salt Ranges and North-West Himalaya, between the Indus and 
the Jhelum. Distributed westwards to Persia and Arabia. 

Food & Fodder.— The fruit is small and black and has a sweet fla- 
vour not unlike that of the bilberry. It is a great favourite among the 
frontier tribes and Afghans, and is regularly collected and ex{5osed for sale 
m the bazars of Peshawar. In the Salt Range, a chatni is made of it. 
The LEAVES and young twigs are much blowsed by sheep and goats 
(Lace, Quetta FI. in MSS,). 

Structure of the Wood. — Yellow, very hard, and"close-grained. 

S. oppositifolia, Brong./ FI. Br. Ind., /., 641. 

Syn.— S. FILIFORMIS, Don; Rhamnus FIHFORMIS, Roth,; R. rigynus, 
Don; ZiZYPHUS OPPOSITIFOLIA, Wall, 

Vern. — Aglaia, Kumaon; Kanak, gidarddh, Kashmir ; Drange,girthan, 
Pb. ; Mmdnrai, Pushtu. 

References. — Brandis. For. Fl.,gS; Gamble, Man. Timb., g2 ; Stewart, 
Ph. PL, 42 ; Aitchison, Cat, Pb. & Sind PI, ,32 ; Prod., //., 28 ; Baden 
Powell, Pb. Pr., Sg6 ; Atkinson, Him. Dist., 307 ; Gag., N.~W. Promnces, 
IV., Ixx. 

Habitat. — A large shrub, found in the North-West Himalaya (sub-tro- 
pical), from Peshawar to Nepal, also in Southern India fro ni Konkan south- 
wards. It is distributed to Java. 

Food.— The fruit of this species, like that of the preceding, is eaten. 

Domestic Uses. — The wood is used as fuel. 

S, theezans, Brong. ; FL Br. Ind., I., 641. 

Syn. — Rhamnus theezans, Linn. 

Vern. — Dargola (Simla), drangu, ankol, kauli, karir, phomphli, kdnda, 
brinkol, chaunsh, katrdin, thdm, kdm, Pb. 

References. — Brandis, For. FL, gS ; Kurg, For. FL Burm., I., 267 ; 
Gamble, Man. Timb., gz; Atkinson, Him. Dist., 3o7. 

Habitat. — A large, spinescent shrub, found in the Salt and Sulaiman 
Ranges, and in the Western Himalaya from Kashmir to Simla, from 3,000 
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to 8,000 feet. It is also met with in the forests of Ava {Kurs)^ and is dis- 
tributed westwards to Baluchistan and eastw'ards to China. 

Food —The fruit is eaten m parts of the Himalaya and in China. 
In China the leaves are used by the poorer classes, as a substitute for tea. 

Structure of the Wood. — Very hard, white, with irregular dark-colour- 
ed heart wood. Weight 56ib per cubic foot. 


SAGITTARIA, Linn.; Gen. PL, III., 1006. 

A genus of aquatic herbs, belonging to the water plantain family (Alisma- 
CEi®) three species of wh'ch are described by Roxburgh as common in the 
Indian Peninsula. Two of these, however, have been reduced in DeCandofle’s 
Monograph on Phanerogams to kindred genera, and the remaining one — Sagit- 
taria sagittsefolia— alone need be here separately noticed. 


Sagittaria sagittsefolia, Linn.; DC., Mo?iog. Phan., Ill; 66, Alis- 

ArROWHEAD. [ MACE.E. 

Vern. — Muyd muyd, ckoto.-kut, Beng. 

References. — Roxb., FI. Ind., 6 js ; VoigL Hort. Sub. Cal., 680 ,• Smith, 
Econ. Diet., 24, Hunter, Orissa, II., 187 {app, VI.) ; Gazetteers:— N.^W. 
P; I; 85 ! X, 3 I 9 ^ 

Habitat.— A common aquatic herb, found on the borders of fresh- water 
lakes, tanks, and ditches throughout India, and distributed to Europe and 
Asia generally, and throughout North America 

Food.— In North America, the fleshy corms of this plant are used 
as an article of food by the Native population, and in China it is even 
cultivated as a food-plant. It contains a bitter milky juice which is ex- 
pelled by boiling. Apparently the Natives of India are ignorant of its 
value as a food-plant, since no information on the subject is given in any 
of the books that deal with the known properties and uses of Indian 
plants. 

SAGO. 


This form of starch is obtained from several palms and a few other plants. 

Sago. 

Sagon, Fr.; Sago, Germ. 

Vem. — Sagu-dana, sa^u-cka'wul. Hind.; Sagu-dana, Beng. ; Skandrisi, 
Tam.; Sa-uke-chawal, Dec.; Sagu, Malay.; Sikumi, Chin, 
References.— FI. Ind., Ed. C.B.C., 299, 668, 723 ; Kurs, Far. 
FI. Br. Burm.,II., 530 , 533 ; Brandis, For. FI., 550, 556, 560 ; Gamble, 
Man Timh, 415, 4^9; 420, 421 ; Mason, Burma and Its People, 426, 
506,811, 812 ; Pharm. Ind., I., 248 • U. S, Dispens., 15th Ed., 1743; 
Fleming, Med. PI. & Drugs. {Asiatic Reser., XI.), 189 ; Ainshe, Mat. 
Ind., 361, G'Shaughnessy, Beng. Dispens., 622, 640 ; K. L. De- 
Indig. Drugs Ind., 103 ; Bidie, Cat. Raw. Pr., Pans Exh., 92 ; Bird, 
wood. Bomb. Prod., 236, 238, 239 ; Drury, W, PI. Ind., 118 ; Useful PI. 
Bomb. {XXV., Bomb. Gaz.), 135, 178 ; Forbes Watson, Indust. Surv^ 
Ind., 45; Royle, Prod. Res., 230 ; Smithy Econ. Diet., 362 ^ Balfour, 
Cyclop., III., 484; Encyclop. Brit., XXI., 148 ; Madras Mail, June 14th, 
1S89; Indian Agri., July 6th, 1889; Iuly,i3ih, l88g. 

Sources op Sago— The chief source of the Sago of Commerce is a 
palm indigenous to the East Indian Archipelago, known as Metroxy- 
ion Sagu. It flourishes in low marshy situations, and seldom attains a 
height of 30 feet, but is low and thick-set in character. At the age 
of fifteen years it becomes mature as a starch-yielding plant, and then 
the whole interior of the stem is gorged with spongy medullary matter, 
around which is a rind of hard wood. If the plant be allowed to flower, 
and the fruit to ripen, all this medulla becomes absorbed, the stem is left a 
mere hollow shell, and the tree dies. Before this occurs, however, the trees 
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are cut down, the stem IS cut in .©lengths, spilt up, and the pith extracted 
and orated to a powder. This powder is then kneaded up with water and 
strained, the starch passes through the strainer, and the woody fibre re- 
mains behind. The starchy fluid is then floated into troughs, the starch 
settles to the bottom, and after one or two washings it is considered by the 
Natives fit for their domestic purposes. What is intended for exportation 
is made into a paste with water and rubbed into grains which are known 
according to their size as Peorl SagOy Bullet Sago^Sago Mealy etc. The 
creat proportion of the Sago of Commerce comes from Borneo, where there 
are large forests of sago palms in the low-lying marshy lands along some 
parts of the coast. 

The proper Sago palm (Metroxylon Sagu) is not indigenous to the 
Indian Peninsula, but large quantities of Sago, some of which is said to be 
quite as good as the Sago of Commerce, are obtained m India from other 
sources Such as — 


Arenga saccharifera, I., 302. 
Borassus flabelliformis, I., 502. 
Caryota urens, II , 208. 

Corypha umbraculifera, 11 , 575 
Cycas circinalis, II. 675. 

C. pectinata, II., 675, 


7 

8. 

9 - 

xo 


Cycas Rumphii, II , 675. 
Metroxylon (several species), 
V , 239. 

Phoenix acaults, VI., 199. 

P rupicola, VI., 207. 


II. Tacca pinnatifida, VI. 


1 

2 

3 
4 - 

5 

6 ^ , 

It will be observed that, in the enumeration given. Nos. 5, 6, 7 and ii are 
not palms. The principal sago palm of India may be said to be Cary- 
ota urens. 

Medicine — Sago is used exclusively as an article of diet. It is nutri- 
tive, easily digestible, wholly destitute of irritating properties, and is 
therefore often employed as a bland, innocent article of diet in febrile 
disorders, bowel complaints, and during the convalescence from acute 


Qiseasc. VI 

Chemical Composition. — Chemically considered Sago has the charac- 
ters of starch. Under the microscope, the granules appear oval or ovate, 
and often truncated. Many of them are broken, and m most the surface 
is irregular or tuberculated (£ 7 . S. Dispensatory), 

Domestic Uses.— In the East Indian Archipelago the Natives chiefly 
make the sago starch, which is intended for domestic use, into biscuits which, 
if kept dry, may be preserved for a very long time. It is also dried and 
made into sago meal, from which they prepare a variety of dishes. 

In ndia, the Sago from Caryota urens, and from other indigenous trees, 
is used as an article of food, principally in the form of a gruel or thick soup, 
but the use of Sago by the Natives of India is not nearly so extensive as 
in the East Indian Archipelago, where it forms almost the staple diet. 


Sajji, see Barilla, Vol L, 394 ; see also Carbonates of Potash and Soda, 
Vol. II, 152, 154; and Reh, Vol. VI , Part I., 400 to 427. 

Sala^rania — Fossil ammonites reverenced and worshipped by the Hin- 
dus and supposed by some to be the setiles or eagle stones of the, 
ancients Those used in the worship of the Hindus are black, mostly 
rounded' and commonly perforated in one or more places by worms, or, as 
the Hindus believe, by Vishnu in the form of a reptile. Some are supposed 
to represent gracious incarnations of Vishnu and are highly prized by their 
owners • others, which border a little on violet, denote a vindictive avatar a y 
and are shunned. The possessor of a S^lagrama keeps it wrapped up in 
dean cloth, from which it is frequently taken out and bathed. The water 
I used for the purpose is thought to have acquired a si n-expellmg virtue. 


s. 519 



Products of India. 


3S5 


The Salep of European Commerce, ( W. R. Clark.) 

Sal Ammoniac , see Ammonium, Vol. L, 219. 

SALEP. 

The name given to the dried tubers of numerous species of the genus Orchis, and 
in India of the genus Eulophia, 

Salep. 

Salab-misrty{=Egyphan Hind.; Chdle-michhri, Beng. ; 

Sahb misri, Pb. ; Salc^^ salab^ Afg. Sdlam~mtsri, Bomb. ; Sdlama-TrLisrt, 
Mar ; Sdlammisrtf Guz. ; Skald tmshiri, Tam .; Sdld-mtsiri, Tel.; 
Sdld-mishriy M-^LAY. ; Sala-misri^ Burm.;^ Saalab.-misri^ khusyus 
saalab, khusyatus-saalab, Arab, ; Saalahmisri^ Pers. 

References. — Stewart, Pb, PL, 236 / Afgh, Del. Com,, 113 • Pluck, & 
Hanh., Pkarmacog., 654; V. S. Dispens,, isih Ed., i‘J44 ; Ainslie, Mai, 
Ind., 1., 368 ; O^Shaughnessy, Beng, Dispens., 6S3 ; Moodeen Sheriff, 
Supp, Pharm. Ind,, 221 ; S. Arjun, Cat. Bomb, Drvgs, i3j ; K, L, 
De, Indtg. Drugs, Ind., 81 / Murray, PI, & Drugs, StrM,, 22 / Dymock ; 
Mat,Med,W. lnd.,2nd Ed., ‘jSg ; Baden Powell, Pb. Pr,, 261 ; Atkin^ 
son. Him. Dist.C X., N.-W. P, Gass), 7^5/ Prod, Res., 12, 226, 23T ; 
Davies, Trade and Resources, N.^W. Boundary, India, VI,, cxscviii ; 
ccclxxv ; Ind Forester, XIII,, gi, p5/ Smith, Diet, Econ, PL, 363; 
Balfour, Cyclop. Ind., Ill,, 500. 

Sources of Salep.— Although most, if not all, the species of Orchis, 
found in Europe and Northern Asia, are furnished with tubers capable, if 
properly prepared, of yielding salep, only a few of them are actually in use 
as sources of the substance. The following are the most important of 
these ; — Orchis coriophora, O. latifolia, O. laxiflora, 0 . maculata, O. mas- 
cula, O. militaris, O. Morio, O. pyramidalis, and O. saccifera. 

The Salep of the Indian bazdrs, which is highly esteemed by the Natives 
as a remedy for various diseases and for which high prices are often paid 
by them, is principally derived from the tubers of Eulophia campestris and 
E. herbacea, and probably also from the species of a few other genera. 
The variety of Salep known as Royal Salep or badjah, resembles a 
bulb more than a tuber, and was identified by Mr. J. G. Baker of Kew (in 
the discussion which followed the reading of Dr. Aitchrson’s paper before 
the British Pharmaceutical Society in December 1886) as being derived from 
Ungeraia trisphaera, a plant belonging to the Natural Order of Amaryl- 
LiDEAE. Dymock, m his Materia Medica of Western India, had previously, 
however, on the authority of Mr, N. M. Khansahib, describes the Royal 
Salep as the pseudo bulb of an Orchidaceous plant (Pholidota imbricata) 
Aitchison {Prod, of W Afgh. N, E., Persia, 215) speaks of the bulbs of 
Ungernia trisphaera as collected and given to camels. 

The Salep of European commerce is prepared chiefly in the Levant, 
and to some extent in Germany and other parts of Europe. German 
Salep is said to be more translucent and more carefully dried than the 
Levant variety. That of the Indian bazars is produced on the hills of 
Afghanistan, Baldchistan, Persia, and Bokhara, but the Nilghiri Hills and 
even Ceylon are said to furnish a part of it. Besides these, imitation Salep 
is largely prepared for the Indian trade. This is said to be made up of 
poundeci potatoes and gum. 

Collection and Preparation. — The tubers are dug up after the 
plant has flowered, the plump firm ones are washed and set aside, those 
that are shrivelled and soft are thrown away. The selected tubers are then 
strung on threads, scalded to destroy their vitality, and dried in the sun, or 
by gentle artificial heat. By drying, they become hard and horny, and 
lose their bitter taste and peculiar odour. 

Characters and Chemical Composition. — The Salep of the 
Indian bazdrs is met with is three varieties : — palmate, large ovoid, and 
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SALEP The Salep of European Commerce. 

CHEMISTRY. small ovoid masses threaded together into long strings, all of them more 
or less translucent and gum-like. They have very little odour and a slight, 
not unpleasant taste. After maceration in water for several hours, they 
regain their original shape and size. Salep contains a substance known to 
the chemist as Bassorine, which is reported to be more nutritive than any 
other vegetable produce. One ounce, it is reported, will suffice per 
day to support a man (Smith)* The following account of the micros- 
copic structure and chemical composition of the Salep tubers is taken 
almost verbatim from Fluckiger & Hanbury’s valuable work ; — “ On 
microscopic section the tuber is found to consist almost entirely of parenchy- 
matous cells, containing starch and some acicular crystals of oxalate of 
lime. In the midst of these parenchymatous cells are numerous larger 
ones filled with homogeneous mucilage. Small fibro-vascular bundles are 
irregularly scattered through the tuber. The most important constituent 
of Salep is a sort of mucilage, which is constantly present in a varying 
large amount, Salep yields this mucilage to cold water, forming a solu- 
tion which is turned blue by iodine, and which mixes without precipita- 
tion with a solution of neutral acetate of lead. Mucilage of Salep, if preci- 
pitated with alcohol and then dried, becomes violet, or blue in colour if 
moistened with a solution of iodine m iodide of potassium. The dry muci- 
lage is readily soluble in ammoniacal solution of oxide of copper ; when 
bmled with nitric acid, oxalic but not mucic acid is produced. In these 
two respects the mucilage of Salep agrees with cellulose rather than with 
gum arabic. In the large cells in which it is contained, it does not exhibit 
any stratification, so that its formation does not appear due to a meta- 
morphosis of the cell wall. Mucilage of Salep contains some nitrogen and 
inorganic matter, of which it is with difficulty deprived by repeated precipi- 
tation with alcohol. 

It is to the mucilage just described that Salep chiefly owes its power of 
forming, with even 40 parts of water, a thick jelly, which becomes still 
thicker on addition of magnesia or borax. The starcn, however, assists in 
the formation of this jelly, yet its amount is small or even ml in the tuber 
which bears the flowering stem, whereas the young lateral tuber abounds 
in it. Salep also contains sugar and albumen, and when fresh, a trace of 
volatile oil. Dried at i io°C., it yields 2 per cent, of ash, consisting chiefly 
of phosphates and calcium” (Dragendoyff, Pharmacogvapia, 6 $4), 

MEDICINE, Medicine. — From ancient times, Salep has been considered to possess 

great invigorating virtues and has hence been extensively prescribed both 
in Europe and the East for diseases characterised by weakness or loss of 
the sexual powers. Under the superstitious influence of the doctrine of 
signatures this idea was no doubt strengthened by the supposed appear- 

Tuber. ance of the tuber, which was thought to resemble the form of the testicles 

525 (hence the French name ‘^testicle dichien”). In the East, the odour of 
the fresh root is supposed to resemble that of the seminal fluid, and is 
thought to have a powerful aphrodisiac effect when clasped in the hand. 
The dry tuber has an immense reputation as a neryine restorative and 
fattener. It is much prescribed in paralytic affections. The palmate 
tubers are most sought after. It is much used by Native practitioners in 
conjunction with other nervine tonics. It is also considered a very nourish- 
ing article of diet, and is given mixed with milk and flavoured with spices 
and sugar. All scientific opinion, however, concurs in the belief that not 
only is it devoid of medicinal virtue, but it is highly doubtful if its nourish- 
ing properties are so great as they are supposed to be. 

TRADE. Commerce —A considerable trans-frontier trade in Salep from Afghdnis- 

526 tin, Persia, and Baldchistan, and also from Bokhara md Kashmir exists, 
and a little Salep is also prepared in India from indigenous species of 
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orchids, but the great proportion of the ordinary article met with in Indian 
bazdrs is imported by sea into Bombay from Persia and the Levant. 
Dymock, In his Materia Me Hca of Western India^ gives the prices of 
Salep as follows : — “ Abushaheri or Lasaniya R15 to 835 per maund of 
4ife ; Panjdbt &2I per ft ; Panjdb’-t-salab (Palmate Salep, Persian), 
to 10 per ft. ’’ 

For further information on the sources of Salep in India, see Curculigo, 
IL, 650 ; EulopWa, III., 290 ; and Orchis, V., 492. 


TRADE. 


SALICORNIA, Linn,; Gen, PL, 111 ,, 66, 

Salicomia brachiata, Roxh,; FI, Br, Ind,, V,, 12; Wight, Icon,, t. 

CHENOPODIACE.a . 

Syn. — Arthrocnemum indicum, Tkwaites, 

Vern. — Oomane keeray ^Tam. ; Quoilu, koyald, Tel. 

References. — Roxb.,Fl. Ind., Ed, C,B.C,, 28 ; Voigt, Hart, Sul, Cal,, 320 f 
Thwaites, En.\Ceylon PI,, 246 ; Elliot, FI, Andhr,, 100 ; Drury, U, Pl,t 
3 i 1 ; Royle, Prod, Res, Ind., 75 ; Gas., Mysore and Coorg, 6$ / Ind. 
Forester, 111 ,, 238, 

Habitat.— A gregarious, herbaceous shrub, growing abundantly on the 
coasts of India and on the margins of salt lakes. It is found abundantly 
on the northern shores of the island of Ceylon. IS/loquin (in DeCandolWs 
Prod,, Vol. XII I, , Pt. //., 145) quotes Wallich as giving a Nepdl habitat ; 
but tins, Sir d. D. Hooker, m the Flora of British India, says, is incor- 
rect. 

Medicine. — This is one of the numerous sources of the alkaline earth, 
sajji, used in medicine and also in the arts. (Compare list of plants given 
under Barilla, 394.) 

Food & Fodder. — The Natives pickle the leaves and young shoots 
of this plant {Drury), and in times of scarcity utilise them as greens {Shortt, 
in Ind, For), 

S. indica^ Willd,; see Arthrocnemum indicum, Moq.; Vol. L, 328. 
SALIX^ Linn,; Gen, PL, ILL, 

A genus of deciduous, dioecious trees or shrubs, containing about i6o 
species, 26 of which are found in the Indian Peninsula. They are very rare in 
the tropics and southern hemisphere and absent in Australia and the Pacific 
Islands. 

Salix acmophylla, Boiss. ; FI. Br. Ind., V., 628 ; Salicine.®. 

Syn. — S. GLAUCA, Anderss. ; S. octandra, Del, 

Vera.— Afg.i Budka, Sind j Bisu, bada, Pb. 

References. — DC,, Prodr,, XVI,, ii,, 195 ; Brandis, For, FI,, 46$ ; Aitchi-. 
son. Cat, Pb. PI., 140 ; Murray, PI, & Drugs of Sind, 2g ; Attchison, 
Botany of Afgk, Del, Com,, iii. 

Habitat.— A moderate-sized, quite glabrous tree, found in North-West 
India, and distributed to Afghanistan, Baluchistdn, and westward to 
Syria. In India, it occurs usually in a cultivated or semi-cultivated state. 

Medicine. — A decoction of the bark is used in Baluchistdn as a febri- 
fuge. 

Fodder — The leaves are largely utilized as cattle fodder, for which 
purpose, in some localities, the tree is severely lopped. 

Structure of the Wood.— Tough and elastic. Weight 37ft per cubic 
foot. 

Domestic Uses. — The wood is employed for small carpentry. The 
TWIGS afford good buttalis for binding purposes. 
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Salix alba, Linn. , FL Br. Ind.^ V., dsg. 

The White or Huntingdon Willow; Saule blanc, 
Weisse Weide, Germ. 

Vern.'- V'wir, KashmIr J Bis, vttr, changfua, mdlchang, chdmmdj kalchan^ 
ckung^ bdshan^ madandt Pb ; Bed-i^stak^ Afg. 5 Kharwala^ Tr\ns- 
Indus. 

References. — Brandis, For. FL, 466 ; Gamble, Man. Ttmh , J75 ; Stewart, 
Ph. PL, 206 ; Aitckison, Afgh. Del. Com , jit ; Year Book Pharm., 1874, 
629; Baden Powell, Pb. Pr., 596; Chrt!>iy, Com. PL 6* Drugs, V, 
48; Smith, Diet., 440 f Ind. Forester — 1 ., 119; V., 478; IX., 1^0 • 
^ XIJI.,505. 

Habitat.-— A l?rge tree, cultivated in the North-West Himalaya and 
j Western Thibet ; distributed to Europe and Northern Asia. [ Stewart and 
j also Baden Powell give the above vernacular names for this species, but as 
these are not repeated by Brandis nor by Gamble, it may be inferred that 
they do not denote this species. Indeed, Stewart calls the plant he is 
dealing with S. alba ] 

Medicine — [The bark of the white willow yields the crystalline glucoside 
•^saltcin-^a. drug, by modern practice, largely used in the treatment of 
acute rheumatism. It is recognised as antiseptic, antipyretic, and anti- 
periodic. It will be observed that these properties have for many cen- 
turies been recognised as possessed by the barks of certain Indian willows, 
so that, although new (perhaps) to Europe, the drug can hardly be regard- 
ed as new to India. Sir William O’Shaughnessy, fifty years ago, followed 
up the Native reputation of willow bark by endeavouring to isolate from 
each species its salicin. — Ed , Did. Econ. Prod.’] 

Fodder. — The branches are severely lopped, and used as fodder. The 
young SHOOTS and bark of the larger trees are removed by hand and used 
as fodder. 

Structure of the Wood. — Soft white near the circumference, yellow or 
brown towards the centre. Weight 26 to 33^ per cubic foot. “ The tree 
reaches 8 and 9 feet in girth when well protected Moorcroft mentions 
one of 16 feet, but the largest trees are very often hollow ” {Stewart). 

Domestic Uses.— In Kashmir the twigs of this and other species 
of willow are much used in basket-making. The wood is valued in 
Tibet, Spiti, and Afghanistan, where it is employed for boarding. In 
Afghanistan, willow-wood is the one most used for building, as insects do 
not attack it much. The wood of willow is also used in Tibet for making 
ploughs and other agricultural implements. On the Chenab, pails are, 
according to Stewart, cut from single blocks of the wood and fire combs 
are made of it. 

S. babylonica, FI. Br. Ind., V., 62g. 

The Weeping Willow. 

Vem. — Tissi, hhosi, Nepal; Kashmir ; Bisa, hada,bed,ka- 

Hr a, majnim, htddi, bitsd bes, besu, wala, majndn, laila, bed majd, 
majnun, Pb.; Mo^a-kha, Burm. 

References. — Roxb.,Fl. Ind , Ed. C.B.C., 712 ; Brandis, For. FL, 465*, 
Gamble, Man. Ttmh., 376 ; Stewart, Pb. PL, 207 7 DC., Prod., XVI , %t., 
S07 ; Mason, Burma and Its People, 778 ; Boiss., FL Orient., IV., 1185 ; 
Aitektson, Afgh. Del. Com., iii , Baden Powell, Ph. Pr., 385 , 59^ Atkin- 
son. Him. Dtsi , 3 j 7 ; Smith, Die., ^9 ; Gazetteers — Panjdb, Hoskiarpur 
Dist., i2}Sialkote, ii; N.-W. P , IV.,lxxini. , Mysore & Coorg, I., 
6S t Settle, Rep., Simla Dtst., xliti., App.ll.; Ind. Forester, V., 18 1, 

^ 186 ^ X,, X26f Agri.-Horii. Sac. Panjdb, Select Papers up to 1862, 155. 

Habitat.— A tree with pendant branches, commonly grown for orna- 
ment in North India, both in the plains and in the Himalaya up to an alti. 
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tude of 0,000 feet. Said by Stewart to be indigenous in the Sulaiman 
Range. It is distributed to Europe, North and West Asia.^ 

Medicine. — The leaves and b^rk contain a neutral principle, salicin 
and tannic acid. They were formerly officinal in India, and are still much 
used by Native practitioners as astringents and tonics, chiefly in the 
ment of intermittent and remittent fevers [Stewarti Baden PowpII)* The 
hark is also said to be anthelmintic. 

Structure of the Wood. —The tree sometimes attains a height of 
feet, with a girth at the base of 6-7 feet. The wood is white in colour, 
smooth, and even-grained and takes on a good polish. 

Domestic Uses. — The tree grows rapidly and is easily raised in moist 
places by cuttings of considerable size, which are often planted to con^li- 
date the banks of canals and watercuts (Agrt ^Hortus Soc. Panjab). The 
TWIGS and BRANCHES are much used for making baskets, wattles, weirs, 
dams, fences, fire*wood, etc. For these purposes they are invaluable. 
Good cricket bats have been made also from the wood. 

Salix Caprea, Linn* / FI. Br. Ind., K, 

The Sallow, Fng. / Saule Marceau, Fr./ Sahlweide, Germ. 

Vem*—Bed-mushk, Hind., 8l Pb.; Kh'ma^a'isjalay Pushtu; Khtldp 
Md~el-khilaf{ih&6.isb\\Q6. water), Arab.; Bede-mushk* Pers. 

References. — £>C., Prod , XYI.y n., 222, BrandiSy For. FI , , Steward 

Pb Pl*y 207 f Botss.y FL Onrnt , IV*, ttSS; Pharm. Ind., 213 , D'moch 
Mat. Med. W. Ind.y I 3 i ; Year-Book, Pharm., 1880, 251 ; Baden Powell, 
Pb. Pr , spd ; Smith, Die., 363 ! Few Off. Guide to the Mus. of Ec. Bot., 
129 s Ind. Forester, X*, 126 ; Agri.-Hortt. Soc., Panjdb, Select Papers up 
to 1S62, 27 1-27 5 • 

Habitat.— Cultivated in North-West India and Rohilkhand, usually 
from cuttings. Distributed to Europe and Northern Asia. ^ It is abundant 
at Peshawar and at Lahore, where it is said to have been introduced from 
Kashmir after the conquest of that country by Ranjit Singh. 

Oil — In Kashmir, an essential oil or atiur is obtained by distillation 
from the flowers of this tree, It is used in Native perfumery. 

Medicine — On distillation with twice their weight of water, the flowers , 
yield a scented water, which is highly valued in native medicine, being con- i 
sidered cordial, stimulant, and slightly aphrodisiac. It is used as an external 
application in headache and ophthalmia. The ashes of the wood are taken 
in haemoptysis, and, mixed with vinegar, are applied to hoemorrhoids. 1 he 
STEM and LEAVES are considered astringent and resolvent, and the juice 
and GUM are said to increase the visual powers [Agri.^Horti. Soc , Panjab) • 
In Europe, the bark of this soecies of willow was at one time used as a 
substitute for cinchona. “ This species of willow is fretmently mentioned in 
Persian books as a popular and well-known remedy. The Persian settlers 
in India have introduced the flowers and distilled water, but they are only 
used by the better classes of Muhammadans and Parsis (Dymock). 

Special Opinions.— § ** Leaves have been found useful in fevers in 
the form of b . (Assisiani Surgeon Bhagia an Das, {2nd), Civil 

Hospital, Rawal Pindi, Panjab). The distilled water from the flowers is 
uselul in palpitation of the heart, acting as a stimulant ” {Civil Surgeon 
F. F. Perry, ^ullunder City, Panjab). 

Domestic Uses. —The scented water, distilled from the flowers, is an in- 
gredient of one of the sherbets \n common use among the wealthier Muham- 
madans of India. The wood is, in Europe, much sought after for the 
manufacture of charcoal for powder factories. 
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Salix daphnoides, Fz/i. / FI. Br. Ind,, F., 631. 

Syn. — S. ACUTiFOLiA^ Willd. 

'^&^^*-^Richangiroangchin^, chankar,L\.nOT3'L.'i Yur, Kashmir; Bedi, 
biddi, betsa, beli^hushany bashal, bkail, bheul^mudanu^ shun, thdil, Pb.j 
Changma, chdmma, malchang, kalchang. West Tibet. 

References.— £>c.. Prod., XVI., ii., 261 ; Brandis, For. FI., 469 ; Gamble, 
Man. Timb., ^77; Boiss., Ft. Orient., IV., 1191 ; Atkinson, Him. Disi., 
5/7; Ind. Forester, IV., ig8; XIII., 505. 

Habitat.— A shrub or tree of the temperate North-West Himdlaya, 
both on the outer ranges and in the inner arid tract, at altitudes between 
2,500 and 1,500 feet. It is distributed to North and West Asia and to 
Europe. 

Fodder.— The branches and leaves are used for cattle fodder. In 
Lahoul this willow is particularly abundant, and is much valued for that 
purpose. The trees are pollarded every third or fourth year, at high eleva- 
tions every fifth year. This is done in spring, before the new leaves 
appear. The smaller twigs are given unstripped as fodder, together with 
the BARK of the larger branches {Brandts). 

Structure of the Wood. — Heartwood red, shining. Weight 33*5ib per 
cubic foot. 

^ Domestic Uses.— The twigs are used for baskets, wattles, and twig 
bridges. The wood is employed for building and for making agricultural 
implements. The larger branches, which are cut off in pollarding the 
tree, when stripped of their bark, are employed as firewood. In Lahoul 
the LEAVES of this and other species are used as cattle litter. 


S. elegans, Wall.; FL Br, Ind., V., 630, 

The Indian Weeping Willow. 

Syn. — S. KUMAONENsis, Lindl. ; S. DENTicuLATA, Anders. 

Vern. — Bail, blail, bhains (Simla), bitsu, bed, bida, bell, yir (Chenab), 
bada (Ravi), Pb. 

References.-.Z?C., Prod., XVI., II., 356; Brandis, For. FI., 466; Gam Ue, 
Man. Timb., 3 T 7 ; Atkinson, Him. Dist., 3 17 ; Settle. Rep., Kohat Di st., 
29; Ind, Forester, IV., 90. 

Habitat.— A shrub or small tree of the Himalaya, from Lahoul to 
Nepal, at altitudes ranging from 6,000 to 1 1,000 feet. 

Fodder. — The leaves and twigs are used as fodder for cattle and 
goats. 

Structure of the Wood. — Pinkish coloured ; weight 331b per cubic foot. 

S. fragilis, Linn.; FL Br. Ind., V., 630. 

The Crack or Red wood Willow. 

Vem. — Tilchang, Lahoul. 

References. — DC., Prod., XVI., it., 209; Brandis, For. FL, 466 ; Gamble, 
Man. Timb., 376; Boiss., FI. Orient., IV., 1184; Kew Off. Guide to the 
Mus. of Ec. Bot , T29. 

Habitat. — A fast-growing, moderate-sized bushy tree, cultivated in 
Ladak, Lahoul, and Western Tibet ; distributed to North and West Asia 
and Europe. 

Structure of the Wood.— Heartwood yellowish red, supposed in Europe 
to be more durable than that of other willows. Weight 28fb per cubic foot. 

Domestic Uses.— The timber is used in Lahoul and Ladak for much 
the same purposes as mentioned above under the other species of willow. 

Salix Sp. ^ Vern. — The manna bed khist, Pb. 

Medicine.— From a species of dark-barked cultivated willow, met with in 
Turkistan, much of the manna found in the Indian bazars is said to be 
produced (see Manna, V., 165). 
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Salixtetrasperma, Roxh,; FI. Br. Ind.^V., 626; Wight, Ic., /. igs4* 

Sya. — S. DISPERMA,Z?f 7 ? 2 . ; S. HORSFIELDIANA, Miq. ; S. NILAGIRICA^ Miq. 

Vem. — Bed, bent, baishi, bet. Hind.; Pdni samd, Beng. ; Nachal, Kol. ; 
Gada stgrtk,’ Santal. ; Bhesh, Garo; Bhi, Assam; lazla, bains, 
N.-W. P. 5 Btlsa, OuDH; Yir, Kashmir; Bis, bets, bitsa, bin, hidu, 
bakshel, nta^sher, safedar, badha, btdd, bed leila, bed, Pb. ; Biisat 
badha, sufaida, SiND; Dhame, C. P. ; Wallunj, bacha, bed, haiski. 
Bomb.; Bock, back. Mar.; Atrupdlaz, Tam. ; Eiipdla, Tel.; Niranjt, 
Kan.; Airapdla, ; Mo-ma-kka, Burm.; Burum,Sk'iiS. 

References.— Z>C., Prod., XV!., ti., 192; Roxb , FI Ind., Ed. C.B.C., 
qi2 , Brandts, For. FI , 462 ; Kurss, For. FI. Burm., II , 493 , Beddome, 
FI. Sylv., i. 302; Gamble, Man. Timb., 375; Dalz. 6f Gibs., Bomb., FI., 
220, Stewart, Pb. PI., 208 ; Elhoi, FI. Andh., 54; O'Shaughnessy, Beng. 
Dtspens., 606; Pharm. Ind., 2i3 ; Dymock, Mat. Med. W. Ind , 732 / S. 
Arjun, Bomb. Drugs, i3o ; Baden Powell, Pb. Pr., 59^ / Atkinson, Him. 
Dtsi., 317 , 749; Drury, U. PI., 377 ; Lisboa, U. PI. Bomb., i33, 278 ; 
Gazetteers : N.-W. Prov., I., 84; IV., Ixxmi. / Bomb., XV., 75 ; Panjdh, 
Gurdaspur, 55 ; Mysore & Coorg, 65; Burma, I., i38 ; Forest Admin. 
Rep., Chota Nagpur, 1885, 34; Ind., Forester, III., 204; X., 32$. 

Habitat.— A moderate-sized, deciduous tree, found throughout India, on 
river banks and in moist places; in the Himdlayan valleys it ascends to 
6,000 feet. It occurs also in Burma and as far south as Singapore. It 
is distributed to Sumatra and Java. 

Tan.— The bark is used for tanning (Kurz). 

Medicine.— -The bark is said to be febrifuge. Sir W. O’Shaughnessy, 
however, carefully examined it and failed to detect any trace of salicine in it 
{Pnarm. Ind.). 

Fodder.— The leaves are lopped and given to cattle. 

Structure of the Wood. — Sapwood large, whitish ; heartwood distinct, 
of a dark brown colour (Brandis). Weight about 376 per cubic foot. 

Domestic Uses.— The twigs are made into baskets. The wood is 
rarely used, as it is soft and porous. It has, however, been employed for 
gunpowder charcoal. Mann says that in Assam it is used for posts and 
planks. 

S viminalis, Linn. / FI. Br. Ind., V., 631. 

The Osier; Osier blane, Fr.i Korbweide, Germ. 

Vem. — Biisu, Pb.; Kumanta, Lahoul. 

References. — DC., Prod., XVI,, ii., 264; Brandis, For. FI., 4^70 ; Gamble, 
Man. Ttmh., 377 ; Boiss., FI. Orient , IV., 119^ ; Smith, Die,, 804 / Kew 
Off. Guide to the Mus» of Ec. Bot., i3o ; Ind. Forester, X., 126; XVIII. , 
505. 

Habitat. — A shrub or small tree of the Temperate Himalaya, from the 
Jhelam to Sikkim, at altitudes between 5,000 and 9,000 feet ; distributed 
to North and West Asia and to Europe. Common throughout Europe in 
osier beds. 

Structure of the Wood. — White and soft. 

Domestic Uses — This plant forms the principal material used in 
Europe for basket-making. 

S. Wallichiana, And. / FL Br. Ind., V., 628. 

Vem. — Bhains, bhangli, kaigMi, N.-W. P. ; Bwir, Ps. 

References.— For. FI., 468 ; Gamble, Man. Timb , 376. 

Habitat.— A large shrub, met with in Afghanistan, Kashmir, and the 
Temperate Himalaya, eastwards to Bhutdn, ascending to 9,000 feet. It 
occurs also in the plains of the Panjdb. 

Structure of the Wood. — The white or pinkish white in colour. Weight 
32lb per cubic foot. 

Domestic Uses.— The branches are made into baskets. The twigs 
are used as tooth-brushes. 
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Salmalia malabarica, Schott. ^ see Bombax malabaricum, DC.; 

[Malvace.®; L, 487. 


SALSOLA, Linn.; Gen. PL, UI., 7/. [diace^. 
Salsola arbuscula, / Bohs., PL Orient., TV., g6o; Chenopo- 

Vern. — Narruk, randuk, randu, Baluch. 

References.— Bot. Afgh. Del. Com., io3 ; also Prod. IV. Afgh. 
and N. E. Persia, 181. 

Habitat.— A very characteristic shrub of the deserts of Northern Balu- 
chistdn and Persia, and distributed to similar tracts of country in Russian 
Turkistan. 

Tan. — The Natives employ it in preparing the skins for their water-bot- 
tles [Aitchison). 

Fodder. — Camels are very fond of it {Aitchisori). 

S. foetida, Del.i Fl. Br. Ind., V., i8 ; Wight, Ic., t. /79J 

Syn.— S, Moorcroftiana, Wall.; S. indioa, Herb. Royle ; S.spinescens, 
Wight ; Caroxylon fcetidum, Moq. 

Vttn.—‘MotiUne, goti lane. Unagora, Pb.; Shora, shorag, Pushtu j 
Ldncm, SiND 5 Mla-kura, Tel. 

References. — Stewart, Pb. PL, tfj ; Aitckison, Cat. Pb. & Sind Pl.> 
IZJ i Aitckison, Hand-book Trade Prod. Leh, 20 1, 234; also Afgh. Del* 
Com., io3 : also Prod, W. Afgh, and N, E. Persia, 181 ; Ind, Forester, 
Kill., 93 i XIV. ,370. 

Habitat. — A large shrub, not uncommon in the Central and South Panjdb, 
the Trans-Indus region, and Sind. It is distributed to Baluchistan, Persia, 
Arabia, and North Africa. Its name is derived from the fact that in 
Egypt it has been observed to exhale an odour like rotten fish. 

Me^cine — [Aitchison states that in the desert country from Quetta to 
the Hari-nid, this plant is burnt to obtain Barilla, khdr, ishkhdr. In the 
Trade Products of Leh, p. 234, the same writer states that with the Bhotes 
the process of manufacture is quite unknown, they employing in its place 
Phuli — a soda salt. 

Food.— “At Sha-ishmail, ” writes Aitchison, ‘‘I obtained from the 
surface of its leaves a quantity of manna, whi^h presented the appearance 
of drops of milk that had hardened on its foliage ; this seemed to be well 
known to the Baluchi camel-drivers, who collected and ate it. The only 
name they had for the substance was Shakar (sugar) ” {W. Afgh. and 
N, E. Persia, 181). — Ed., Diet. Econ. Prod."] 


S. Griffithii, Stewart, see Caroxylon GrifiSthii, Moq., Vol. II., 176 5 also 

[Haloxylon, Vol. IV., 199, 

S. indica, Willd.; seeSucedaindica, .^^77. ; Vol. VL 
S. Kali, Linn . ; Fl, Br. Ind., V., 17. 

References. — DC., Prod., XIII., it., 187 ; Stewart, Pb.PL, 1^9 / Aitckison, 
Bot. Afgh. Del. Com., 103; Boiss., Fl. Orient., IV., 954* 

Habkat.— A spreading bush, found in the North West Panjib, common 
in BaliSchistdn. It also occurs in Western Tibet at altitudes ranging from 
12,000 to 14,000 feet, and is distributed westward to the Atlantic and 
throughout North Asia, North and South Africa, Australia, and North 
<A.merica 

Medicine.— Stewart remarks that this may be the Plant which, Bellew 
states, is used in the manufacture of sajji in the Peshawar V alley. Stewart 
is, however, disposed to think that sajjt is imported into Peshawar, 
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(G. Watt .) 

SALT, Man. Geol. Ini., III. {Ball), 4'js-49^! {Mallei), 33-34. 

According to Indian writers there are two forms of Salt — the Common or 
White Salt, and the Medicinal or Black Salt. The last-mentioned is also known 
as Bit^lobatLy and is held in high esteem by the Natives on account of its reputed 
medicinal virtue. It is, however, only an impure preparation of sodium chloride 
made with that salt and certain other ingredients, its composition varying 
with the locality where it is made. It generally contains sulphuret of iron; 
but inferior forms are devoid of the odour of that salt and are prepared by 
boiling chloride and carbonate of sodium with Phyllanthus Hmblica and 
Terminalia Chebula, etc. The present article is intended to deal chiefly 
with Common Salt — Sodium Chloride. 

SALT-CHLORIDE of SODIUM. 

Common Salt, Sea Salt, Table Salt, Eng , / Sel common, Sel 
DE Cuisine, Sel marin, Fr ,; Chlorantrium, Kochsalz, 
Germ , / Salt, Dan , & Sw . ; Chloruro di sodio, Sal com- 
mune, It ; SAl, Sp , 

Vem. — Namaki Ion, Hind.; Nimok, nuftt Beng. ; Namak^ nimak. 
Bomb.; Miika, Mar.; MUM, Guz.; Uppu, Tam.; Lavanam, uppu, 
Tel.; Uppu, Kan.; Uppa, lavanam, S a, Burm. ; Lunu, 

Sing.; Sans. ; Milk, milk ul-‘aa')in, Arab.; Namak, namake, 

khurdani, numake-tadm, I JAVA; China. 

References.— Geol. Surv. Ind., IV. {H. F. Blanford, 1865), 21^ ; 
{King & Foote, i86s),374; (Wynne & Warth, 1875), 8g, 2gg ; X 
{Theabald, rSyo), 3ST ; XI. {Mallei, i8ys), gi ; XIV. {Wynne, 1878), 
284; and XVII. {i88o),g2 j Rec. Geol. Surv.Ind., IV. {Dr. Oldham, 
1871), 80 ; V.{Blanford, 1872), 42 ; VI. {Theobald, iSyS), 67 ; X. {W. 
T. Blan^rd, 1877), 10 y XIII. {Hackei, 1S80), rg; Plowden’s Rept, 
{i8s6). Pi. III. Finance & Revenue Accounts; Sel from Rec. Govt. 
Beng., No. III. {A. I. M. Mills, 1851), 39; No. XXX, {H. Rickets), 
60 ; Sel. from Rec, Govt. Bomb,, XVII, {1S55), 705; No. XU. (/<?57), 
lyB ; Sel. Rec. Govt, of Madras No. 16 {i8ss)t Ilemorandum on Salt; 
Mason, Burma & Its People, g77y 73i ; Pharm. Ind., 32^; U. S. 
Dispens., istk Ed., i326 ; Ainslie, Mai. Ind., I., 870-71 ; O^Shaugh- 
nes^, Beng Dispens., 60 ; Moodeen Sheriff, Supp. Pharm. Ind., 71, 
23 1 ; U, C. Duit, Mai. Med. Hind., 23, 84-^7 ; Baaen-Powell, Ph. Pr,, 
69-76, 81-82, gS, 371 ; Royle, Prod. Res., 18, 382; Crookes, Hand- 
book, Dyeing, etc., iig ; Simmonds, Science and Commerce, their Infl. on 
Maniif., g6 ; Commercial Products of the Sea {33g-^48) ; Hamilton, 
Account of the Kingdom of Nepal, g3, 214, 286, 3oi, 316; Crawfurd, 
History Indian Archipelago, I , igg ; Colebrooke, Remarks on the Hus* 
bandry of Bengal, 18 1 ; Kirkpatrick, Account of Nepal, 207 ; Man. 
Madras Adm., 486-446 ; II , 40, 2gr ; Man. of Kurnool, lyg, Boswell, 
Man.f Nellore, 67; Moore, Man., Trichinopoly, 68, 248 , Nelson, Man., 
Madura, 25, 40 ; Gribble, Man., Ctiddapah, 228 ; Mackenzie, Man , 
Krisina, 36g ; Assam, by W. Robinson {1841), 33; Gazetteers'. — Bengal, 
I. (Midnapur,Hijili), 38g ; II. {fessore}, 3oo~3oi ; III. {Midnapur), i$0- 
152 ; XViII, {Cuttack), 17$; {Balasor), 249, 336; XIX. {Puri), 151 , 
Bombay, V. {Cutch), 2I ; VIII. {Kathiawar), g2-g3 ; X. {Ratnagiri); 
igo ; XIII., Pi. I. {Thana), 363-378 ; XV. (Kdnara), 72 ; Punjab, Gur- 
gaon Disi., Jl ; Shahpur Dist., 4; Rohiak Disi., lO; Dera Ghazi Khan 
Disi., 9 ; Kohat Disi., 18; Bunnu Dtst., 18; N.-W. P., I., 294; II., 
207, 416; III., 34-37 y 249; VI., 20, 142, 146, J48, iSi'^^52, 34Sy363, 41 1, 
418-420, 428, 466, 646, 647 y 666, 696, 698, 702-704, 706, 755 y 784, 793; IX. 
{Moradabad), 1 28-124; Burma, I., 40, 41 418; Orissa, I., 41-44 ; II., 

1 52-163; Mysore & Coorg, I., 451,452, 454-45^, III., 3o8- fourn, Asiatic 
Soc., Beng., I. {Sir A. Burnes, i832), 145; (ia33), 36s, {Dr 

f. Malcolmson), 77 ; III , {f. Stephenson, 1884), 36, 188 ; V. {ff. Prin- 
sep, 1 836), 798: VII. (C. Guhbins, l838), 363; XII, {Dr. Jameson, 
18^), i83 ; XXII. {Dalton & Hannay, i8s3), 5^8; Proceedings, 1880 ; 
{H. B. Medhcoii), 123 ; Bomb. Branch Royal As, Soc., I. {Dr. Giraud, 
1843), 3o3; XVII. {Pt. II.) {Dr. Fleming), 500; XXII., 229, 333, 444; 
Bomb, Geol. Soc., Trans,, X. {Dr. Buisi, 1852), 219 ; Madras, Monthly 
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Jour, of Med. ScL ( 5 . Nicholson, 1872), July, 1 ; Cal. Jour. Nat. Hist,, 
II. {McClelland, 1842), 251, VI. {Capt. Htiiton, 1846), 601 ; Aylzoin, 
Pamphlet on Salt Trdde, 1846 ; Burke, India Salt, Scinde versus Cheshire 
{1847) ; Wtlbraham, The Salt Monopoly (^1847) , Hamilton, Notes on 
Manuf. Salt in the Tumlook Agency, 1852 ; De Lisle, on Bombay Salt 
Dept., l8Sr; Parliamentary Paper, Rep. Commissioner on Salt, 18 $6 ; 
Annals of Indian Adm., pt. I., 1856; Sponf Encycl., II., 17 10-1740, • 
Balfour, Cyclop. Ind., III., S04’S07 ; Morton, Cycl. Agri., II., 791-796; 
lire. Diet, Ind. Arts & Man., IIL, 602. 

HISTORY OF SALT. 

It is perhaps scarcely necessary to deal with the ancient history of Salt, 
since, in one word, it may be said to have been known to the Hindus 
from time immemorial. Lav ana, its best Sanskrit name, has but few 
other meanings than salt or saltness, but such as it does possess show 
the high esteem in which salt was held. Various forms of the word were 
employed to denote loveliness, beauty, grace, or the private property of a 
married woman. Most writers regard the acquirement of the habit of 
using salt with human food, as marking the advance from a nomadic to 
an agricultural life. To a people who live on milk or on raw or at most 
only roasted meat, salt is not necessary, but the process of boiling removes 
the natural salts of the animal diet. On the other hand, to a people who 
live on cereals, salt is an absolute necessity, and hence it is not a matter of 
surprise to find the most ancient works of India treating of this mineral 
substance with as much detail as can-be found in modern publications. 
Dutt tells us that Susruta, the great father of Indian medicine, describes 
eight different kinds of salt. Of these four were forms of salt identical 
with the corresponding kinds met with in present Indian commerce. The 
other forms were impure salts or special preparations which correspond 
with the various kinds of black salt already alluded to, or to the efflores- 
cences that occur on the surface of the soil in many parts of India. Sus- 
ruta's four pure forms of sodium chloride were as follows : — 

isi, Saindhava.— This was produced, we are told, in Sind or the country 
bordering on the Indus. ^^The term is applied to rock salt, which is re- 
garded as the best of all salts. Three varieties of rock salt are recognised, 
vtz., white, red, and crystalline. The pure white crystalline salt is preferred 
for medicinal use. For alimentary purposes also rock-salt is considered 
superior to the other varieties. It is regarded as digestive, appetising, 
sweet, and agreeable, and is much used in dyspepsia and other abdomi- 
nal diseases.” The word Sind may have embraced a larger area in 
ancient times than at the present day. No rock salt occurs in Sind or 
further south than Kohat. 

2nd, Samudra . — This literally means produced from the sea. “ The 
term is applied <-o sun-dried sea-salt, manufactured in the Madras Presi- 
dency. It is called karkach in the vernacular. Orthodox Natives, who 
consider common salt as impure from the circumstance of its having un- 
dergone the process of boiling, and who take only rock-salt, substitute 
karkach for rock-salt, if the latter is not available. Sun-dried sea-salt is 
described as somewhat bitter and laxative. In other respects its properties 
are said to resemble those of rock-salt.” 

Srd, Romaka, also called Sdkambari, is the salt produced from the Sam- 
bar Lake n§ar Ajmir. ‘^The name romaka is said to be derived from a 
river called Rumd. It is obtained by the evaporation of salt water in the 
shape of clear rhomboidal crystals.^ It has a pungent taste, and is con- 
sidered laxative and diuretic, in addition to possessing the other properties 
of salts. It is said to be the best and purest of evaporated salts.” 

4th, Pdnsuja or This literally means salt manufactured from 
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saline earth, Panga or common salt, manufactured from earth impreg- 
nated with salt water, would come under this head.’’ It is prepared by 
boiling. 

The other four salts described by Susrutaare (i) Vtt Idvana--^. sub- 
stance which, Dutt says, occurs in dark red shining granules, somewhat 
resembling coarsely powdered lac. This, Dr. Fleming said, was prepared 
from Sambar salt and Phyllanths Emblica fruits. (2) Sawvarchala^ called 
also sonchal^ or hdldnimak. The description of this substance Dutt takes 
from Baden Powell’s Panjdb Products^ but it seems probable that Moo- 
dee n Sheriff is more nearly correct when he restricts the name hdld ntmah 
to a preparation of sodium chloride and sulphuret of iron, which when fresh 
always smells strongly of sulphuretted hydrogen. (3) Audbhid — This is 
the impure sodium chloride which forms the white efiRorescence on reh 
lands. This form of common salt is often called reha or kalar in the 
vernacular. It consists chiefly of sulphate of sodium with a little chloride of 
sodium, and is described as alkaline, bitter, pungent, and nauseating. 
And (4) Gutika,^T)\\s form of salt, mentioned by Susruta and some of 
the later Sanskrit writers, Dutt says, cannot be identified. According to 
Siva Dass it would appear to be a form of salt produced by boiling. It 
is said to be stomachic, digestive, and laxative. 

In the pages which follow, the present system of administering the i 
salt interests of India will be found dealt with in considerable detail, while ^ 
at the same time the facts of historic interest will be incidentally men- 
tioned. It would, therefore, only expose the present brief review of Salt 
and the Salt Question to the charge of needless repetition, were this chapter 
made to bring together all the historic features of the subject. In conclud- 
ing these remarks, therefore, it need only be said, that ever since the time of 
Alexander the Great {see Strabo, V., 2, 6, XV., i, 30) the salt mines of 
Northern India have been worked and the traffic in salt, by all the various 
rulers of this vast empire, has been recognised as one of the most effectual 
means of causing the teeming millions to contribute towards the expense 
of administration. 
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OCCURRENCE, AGE GEOLOGICALLY, AND DISTRIBUTION I 

OF SALT. 

Salt, or, as it is expressed chemically. Sodium chloride (NaCl), is 
perhaps to man one of the most valuable products of the mineral 
kingdom. By European wnters it is customary to find it stated that there 
are two forms, viz , Sea Salt and Rock Salt, but in India two other kinds 
have to be added — Marsh Salt and Earth Salt. In chemical nature, when 
obtained pure, these forms are identical, and it seems accepted by geolo- 
gists that they have also been all derived from the same source, namely, 
the sea, though from seas of widely different geological epochs. They 
may, in fact, be viewed as differing chiefly in the relative age of their isola- 
tion from marine water. The majority of the beds of rock-salt bear 
abundant evidence of being only more ancient marsh deposits, that is to 
say, of being arms of the sea that in course of time became isolated, first 
as inland seas and then drying up became salt marshes or lakes, until 
ultimately they formed thick deposits of salt in the superficial structure of 
the dry earth’s surface. “ This is seen from their stratified nature, with 
their interposed beds of clay, which could only have been deposited from 
solution. The crystals of selenite (hydrated calcium sulphate), moreover, 
which they contain, can only have been formed in water and can never 
since have been subjected to any considerable amount of heat, otherwise 
their water of crystallisation would have been driven off. The beds also 
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of potassium and magnesium salts found at Starsfurt and other places, 
interposed between or overlying the rock deposits, are in just the posi- 
tion in which one would naturally expect to find them if deposited from 
salt water. Finally, the marine shells often occurring abundantly in the 
surrounding rocks of contemporary periods also testify to the former 
existence of large neighbouring masses of salt water” (Encycl 

The above passage has been given here in order to exhibit the very 
generally accepted view regarding the formation of salt, but which may be 
said to be the outcome of European geological experience. In India 
difficulties arise on every hand in connection with the study of the rocks 
and soils of this vast continent. The unfortunate absence of indications 
of life from many of the geologic systems renders it difficult, if not impossi- 
ble, to fix their corresponding ages with the locks of Europe. The isolated 
salt wells that occur here and there all over India, in many cases tap strata 
in which there is little or no evidence of marine influence. Thus, for ex- 
ample, Medlicott & Blanford (^Man. Geol Ind.) say of the Puma alluvial 
deposits of Berar: Throughout an area more than 30 miles in length 
extending from the neighbourhood of Dhyanda, north of Akola, to within 
a few miles of Amraoti, wells for the purpose of obtaining brine are sunk 
in several places on both sides of the Puma river. The deepest wells are 
about 120 feet deep; they traverse clay, sand, and gravel, and, finally, it 
is said, a band of gravelly clay, from which brine is obtained. No fossils 
are found in the clay and sand dug from the wells. The occurrence of 
salt in the alluvial deposits of India is not uncornmon, and it is impossible 
to say, without further evidence, whether it indicates the presence of 
marine beds. The absence of marine fossils in all known cases is opposed 
to any such conclusion, but still it is not impossible that the land may 
have been 1,000 feet lower than it now is in late tertiary, or early post- 
tertiary, times, and this difference in elevation would depress the PiSrna 
alluvial area beneath the sea-level.” That large tracts of the salt-yielding 
area of India owe their salinity directly to the sea influence, however, these 
distinguished geologists freely admit. Thus, for example, they say of the 
Indus valley marshes and wells; ^‘In the Indus valley some proof has 
lately been obtained, shewing that the sea may have occupied part of the 
area in post-tertiary times. East of the alluvial plain of the Indus near 
Umarkot (Omerkote) is a tract of blown sand, the depressions in which 
are filled by salt lakes. The lakes are supplied by water trickling through 
the soil from large marshes and pools supplied by the flood-waters of the 
rivers, and it is evident that the depressions amongst the sand-hills are 
at a lower level than the alluvial plain, and that the salt is derived from 
the soil beneath the sand. To the southward is a great flat salt tract known 
as the Ran of Cutch, marshy in parts, dry in others, throughout the 
greater part of the year, but covered by water when the level of the sea is 
raised by the south-west monsoon blowing into the Gulf of Cutch, and the 
old mouth of the Indus, and all water which runs off the land, is thus 
ponded back. The Luni river, which flows into the Ran, is, except after 
rain, extremely salt, and salt is largely manufactured from the salt earth 
at Panchbhadra, close to the Luni, more than 100 miles from the edge of 
the Ran, and nearly 300 from the sea. Both the present condition of the 
Ran and tradition point to the area having been covered by the sea 
in recent times, and having been filled up by deposits from the streams 
running into it; and the occurrence of salt lakes near U market, 150 miles 
from the sea, of an estuarine mollusk PotamSdes (Pirenellal Layardi, 
common in the salt lagoons and back-waters of the Indian coast, seems 
to indicate that these lakes were formerly in communication with the sea. 
The enormous quantity of blown sand, also, which covers the Indian 
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desert, can only be satisfactorily explained by supposing that it \\as 
derived from a former coast line of the Ran and east of the Indus valley, 

“ It appears probable that in post-tertiary times an arm of the sea 
extended up the Indus valley at least as far as the salt lakes now exist, or 
to the neighbourhood of Rohri, and probably farther, and also up the Luni 
valley to the neighbourhood of Jodhpur; the Ran of Cutch being of course 
an inland sea The country to the westward has been raised by the 
deposits of the Indus, and the salt lakes have been isolated by ridges of 
blown sand. 

It is true that along the western margin of the Indus alluvium later 
tertiary rocks (Manchhar) are found containing remains of mammalia, 
and precisely resembling the Siwalik formation, and as there is neverthe- 
less a probability that the lower Indus valley was an arm of the sea in 
post-tertiary times, it may fairly be argued that the existence of the sub- 
Himalayan Siwaliks is no proof that the Ganges valley was not an inland 
sea at the same epoch. But in the Indus region the representatives of the 
Siwaliks pass downwards into miocene marine beds; in lower Sind the 
Manchhar formation itself becomes interstratified with bands containing 
marine shells, and not very far to the westward, on the Baluchistdn coast, 
there is a very thick marine pliocene formation, so that there is evidence 
in abundance of the sea having occupied portions of the area in later terti- 
ary times, whilst there is no proof of any such marine conditions in the 
Ganges plain.” 

Having thus exhibited by these quotations the somewhat obscure 
nature of the indications regarding the formation and age of some of the 
Salt Waters and Saline Soils of India, we may turn now to the Rock Salts. 

Geologists appear to accept these as belonging to two widely distinct 
epochs, vis.i the eocene or nummulitic beds of Kohat and of Mandf, and 
the salt marl of the Salt Range which seems of Silurian age. Thus, while 
some of the brine wells and salt-impregnated soils are of post-tertiary, 
others are of later tertiary ; the most recent rock-salts are early tertiary 
and the oldest of palaeozoic age. Speaking of the Salt Range deposits 
Medlicott & Blanford say ; “ At the base of all the Salt Range sections 
throughout the range from East to West, there is found a great thickness 
of red marl, varying in colour from bright scarlet to dull purple, and con- 
taining thick bands of rock-salt and gypsum and a few layers of dolomite. 

The base of this group is nowhere seen, so that the thickness is unknown ; 
all that can be ascertained is that it is not less than 1,500 feet, 

“ The beds of rock-salt to which the group owes its name are very rich, 
some separate bands being as much as 100 feet in thickness and there 
being frequently several thick beds at one locality. Thus, at the Mayo 
Mines of Khewra, there are altogether no less than 550 feet of pure and 
impure salt in the upper 1,000 feet of the salt marl; of this thickness, 275 
feet, or one-half, consists of nearly pure salt; the other half, known as 
kalar, being too earthy and impure to be of marketable value without 
refining. The salt of the Panjab, it should be noted, is transported and 
sold in the market as it is dug from the mine, without being refined. The 
beds of salt, so far as they are known, are most abundant in the upper 
portion of the group, and the principal bands of gypsum overlie the salt 
beds. The salt bands do not appear to be continuous over a large area ; 
but owing to the manner in which the outcrops are usually dissolved by 
rain, and then covered up by the marl, it is impossible to trace the beds. 

The salt itself is white, grey or reddish, and is frequently composed of 
alternating white and reddish layers, differing in translucency as well as 
in colour. Some bands are almost pure, others contain small quantities 
of sulphate of lime and chlorides of calcium and magnesium.” .... 
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There can be no reasonable doubt that the salt marl is a sedimentary 
rock, although its very peculiar appearance has induced some observers 
to suspect an igneous origin. The red colour, however, due to the occur- 
rence of iron sesquioxide, is a normal character of beds containing salt. 
The absence of organic remains is also a common peculiarity of saliferous 
rocks. Whether such formations with their beds of rock-salt and gyp- 
sum have been deposited in salt lakes under process of desiccation, does 
not appear to be equally generally admitted.* The amount of salt in the 
beds of the Salt Range is so great, that successive supplies of salt water 
and repeated evaporation alone could produce the thickness of the mineral 
found in places. 

“ The geological age of the salt marl and of the next formation in as- 
cending order, owing to the absence of fossils, is somewhat doubtful, but 
the presence of a bed, probably of Silurian age, at a higher horizon, shows 
that both must be of very ancient palseozoic date.” 

Of the Kohat rock-salt Medlicott & Blanford write that ‘‘The salt 
consists of a more or less crystalline mass, usually grey in colour with 
transparent patches, and never reddish, like the salt of the Salt Range.” 

. . . “ The quantity of salt is sometimes marvellous; in the anticlinal 
near Bahddur Khel alone rock-salt is seen for a distance of about eight 
miles, and the thickness exposed exceeds 1,000 feet, the width of the out- 
crop being sometimes more than a quarter of a mile. Hills 200 feet high 
are sometimes formed of pure rock-salt. As a rule, the salt contains sul- 
phate of lime (gypsum), but none of the potassium and magnesium salts 
of the Salt Range beds.” . . . . “ It is by no means certain that the 

Kohat salt and gypsum are eocene, but, in the absence of any evidence 
to the contrary, it appears best to class them with the nummulitic beds 
immediately overlying them.” For the purpose of the present article it 
does not seem necessary to deal further^ with the geological aspects of 
the Indian salt supply. Suffice it to add, in conclusion, therefore, that Mr. 
Theobald, after a very careful study of the geology of Kangra, arrived at 
the conclusion that it was safest to regard the Mandi rock-salt as, like the 
Kohdt, referrable to the nummulitic age. 

Having thus briefly conveyed some idea of the ages of the various kinds 
of salt met with in India, it may be as well to indicate the distribution of local 
supplies over the country. For this purpose an abstract of the detailed 
account given by Mr. Ball will perhaps suffice, since to a certain extent 
the^ same facts are dealt with again in the two concluding chapters of this 
article. 

Madras^fixi this Presidency salt was formerly manufactured by two 
processes, •vis*, by evaporation of sea-water and by lixiviation of saline 
earths. The latter process has, for some years, been abandoned, indeed pro- 
hibited, but the former is still carried out, and the locally-made salt may be 
said to entirely supply the wants of the Presidency; only small quantities 
are imported froin Bombay and none from foreign countries. A most in- 
structive and detailed statement of the salt industry of South India will be 
found in the Madras Manual of Administration published in 1885 (Vol. I., 

436-445)* 

Formerly salt was manufactured in Midnapur and Jessor, 
but at the present day only a small quantity is made at Behar, Bhagalpur, 
Monghyr, and the neighbourhood of Calcutta as a bye-product in the 
saltpetre manufacture. In Orissa, however, salt is still manufactured from 
sea-water by solar evaporation. Formerly it was also made by artificial 


*For a discussion of this question and references, see Wynne, Mem* GeoL 
Surv, Ind*y XL, 141, and XIV., 82. 
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heat {panga salt) but this has recently been prohibited For particulars re- 
garding this industry the reader should consult Sir W, W, Hunter’s Siatis-- 
ttcal Account of Bengal (Vols, XVI 1 1 , and XIX.), and also his Account of 
Oiissa. 

Salt was formerly prepared in Berar to a considerable extent, 
the sources of supply having been drawn from the Lonar Lake and the 
numerous brine wells of Puma (in Akola) which have already been fully 
discussed. Salt is not now made ii? Berar. 

Rdjputana.—ln the pages below full particulars will be found regard- 
ing salt manufacture from the numerous marshes and salt-impregnated soils 
of this portion of India. Suffice it to say that the chief sources of supply 
are theSambar Lake, the Didwana Lake, and the Kachor-Rewasa Lake. 

Bombay —S^\t has been manufactured by solar evaporation of sea- 
wmter along the coast of Bombay for a great many years So important is 
this industry that of Thdna it is said to be second in importance only to 
agriculture, and gives employment to 20,000 persons. A full and detailed 
account of the Thana salt-works will be found in the Gazetteer (Vol. XIII., 
363-378L Formerly similar works existed in Cambay, but these have 
been closed, the Nawab receiving a compensation of ^40,000 a year. Salt 
was, some few years ago, also manufactured from the saline earths of 
the Deccan, but the industry, like all similar manufactures of salt, has 
declined in consequence of the better quality and lower price of the Govern- 
ment salt Indeed, it was found that salt prepared from earth contained so 
many impurities as to give rise to disease among the people who ate it and, 
as an abundant supply of pure salt was available, the manufacture of earth 
salt was, in Bombay, as elsewhere, prohibited. There are numerous and large 
accumulations of salt in Sind, but these are not now utilised as sources of 
supply. The salt wells of the Indus basin and of the Ran of Cutch have 
already been fully discussed, and it need, therefore, be only added that, 
except perhaps as local supplies, little or no salt is now made from these 
sources. 

Panjdk — This Province may be said to differ from all the other provinces 
of India in its possession of rich and inexhaustible supplies of rock-salt. 
These have already been discussed from a geological point of view and 
need scarcely be further dealt with, since the methods of working the 
mines, the annual production, and revenue from these, constitutes the chief 
feature of the note which will be found below from the pen of Mr. G. F, 
Buckley — a gentleman who, from his extensive ^personal acquaintance 
with the subject, is highly qualified to deal with it. It may, however, be 
here remarked that the rock-salt of India is capable of a geographical as 
well as a geological classification. The Trans-Indus region embraces the 
deposits of Kohat and Kalabagh (in Bannu District), while the Cis-Indus 
corresponds to the Salt Range. The Kalabagh like the Salt Range 
deposits are supposed to belong to the Silurian age, while the Kohat, like the 
distant patches of salt in Kangra (the Mandi deposits), are of a much more 
recent formation. In the Gurgaon District of the Panjdb there are also 
extensive brine wells which were formerly of far greater value than at the 
present day. The salt prepared from them is of inferior quality to that of 
the Sambar Lake, and it is reported that the workers of these wells are 
generally so indebted that they are unable to produce an article at all capa- 
ble of competing with the superior salt of the Sambar Lake. 

North-West Provinces , — Salt was formerly manufactured to a consider- 
able extent from the brine wells of these provinces. But the salt so prepared 
was inferior and expensive and always contained considerable impurities of 
sodium and magnesium sulphates, sodium carbonate, and nitre. The salt 
industry may be said to have been most active in the vicinity of the Jamna, 
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especially in the districts of Bulandshahr and Muzaffarnagar. Full in- 
formation will be found regarding the former salt manufacture of these 
provinces in the District Gazetteers, but it may be said that the prohibition 
against earth-salts, mentioned above (regarding the similar inanufactures 
of Bombay and Sind), applies to the North-West Provinces and Oudh as well 
as to the rest of India. Earth-salt is not now permitted to be made any- 
where in British India, except as a by-product in the saltpetre industry. A 
small amount of salt is annually brought into the Himalayan districts of 
Kumaon and Garhwdl across the frontier from Tibet, but the trade is un- 
important, rarely having exceeded 1 0,000 maunds. 

Assam . — Formerly salt was (and among the hill tribes is to a small extent 
still) manufactured from brine wells. The springs, for example, of Borhat 
and Sadiyawerein 1809 said to have yielded 1,00,000 maunds In Cachar 
and Manipur and in the Chittagong hill tracts, isolated l^alities are even 
to the present day famous because of their salt wells. ^ The hill tribes in 
these localities used formerly, to boil down the brine in joints of the bamboo, 
and to some extent do so still. 

Burma. -In the tertiary rocks of Pegu numerous salt springs occur, but 
none of these are located in the western side of the Arakan range nor on 
the eastern side of the Pegu. Salt pans may be seen along the coast from 
Akyab to Mergiii, in which sea-water is evaporated in earthen or iron 
vessels, but the trade in sea-salt, as in the Pegu brine salt, is not, com- 
paratively speaking, very important. When once brought under proper 
supervision it will, as in Bengal and Assam, very probably give place to 
the superior article imported from foreign countries. ^ 

The above brief provincial notices may be accepted as manifesting th e 
extensive sources of supply which exist in India, but the perusal of the 
succeeding pages on the trade of this commodity (which have been 
obligingly furnished by Mr. d. E. O’Oonor) will reveal the fact that, with- 
in a certain radius around the eastern coast of India (more especially 
Bengal and Burma), English and other imported salts may be said to have 
driven, or to be driving, the local article out of the market.^ As already 
rena'^rked, it was found necessary, in the interests of the public, to prohibit 
the manufacture of Earth and Well Salts within the limits of British India 
This may be said to have been due to two reasons chiefly .* (i) the stuff pro- 
duced was most impure and unfit for human food, while the profits from its 
sale to the local traders, were such as to induce them not to import the 
superior article which could be furnished at the same or very nearly 
the same price ; (2) it was impossible to control such manufactures owing 
to the wide area over which saline earths occur. But in considering 
the question of India’s salt supply, the effect of heavy land transport, 
as compared with marine, has to be borne in mind. While the imported 
salt can never compete with Sambar salt in the North-West Provinces, 
Oudh and Rajputana, or with Panjdb rock salt west of Delhi, so neither 
of these can contest the markets near the coast of Bengal (that is to 
say within a zone from that coast) with imported salt. In the future, 
therefore, it may be said imported salt will hold the country from say Patna 
to the sea. When the locally-manufactured salt in Burma is brought 
under excise control, the expensive and wasteful process pursued must 
cause it to disappear before the competition of the imported salt, at least 
in everyplace to which roads, railways or navigable rivers reach. Else- 
where than in Bengal, Assam and Burma locally-made salt will always, 
however, hold the field. While the Panjdb alone might be said to possess 
a supply so extensive that were the world’s requirements concentrated on 
it no anxiety need be occasioned, still, the rock-salt of Upper India in all 
probability never can meet the demands of a larger area in the future 

s. 621 



Products of India, 


401 


and Distribution of Salt. 


(G. Watt) \ SALT. 


than it is doing at the present. The control and equalisation of the sup- OCCUR- 
ply of so important an article of human food, of necessity becomes the 1 RENCE. 

duty of the State, and the most marked result of the supervision of the 
present system, of the cheapening of the cost of production, and lowering of 
the duty, is the uniform and low rate at which the article can be had I 
throughout the empire. Inferior or impure salt finds no market, while 
manufacture on a large scale has lowered the cost of production. The , 
import duty may be regarded as the balancing power against cost of 
transit which prevents foreign salt from. disarranging the local production, 
and together with the tax on Indian salt it affords what is perhaps 
the only means by which the working classes of India pay their quota 
towards the administration that has secured to them peaceful and profit- 
able lives. 


The Editor has to here acknowledge the great services rendered him in the 
preparation of this article. The major portion of the information 
from this place to page 41 has been derived from a Note on Salt pre- 
pared [under the orders of the Commissioner) from the records of the 
Commissioner s Office by G. F. Buckley, Esq., Superintendent, North- i 
erti India Salt Revenue. I 


In India salt has been lavishly provided by nature; it is dissolved in 
a wide expanse of sea which lashes the shores of the Peninsula ; is stored 
up in mines ; is spread out in salt-impregnated lakes and marshes ; and is 
found to effloresce at many localities in the interior and on the sea-board. 

In Upper India, with a population of over 100 millions (including the 
Panjdb, North-West Provinces, Oudh, Rajputana, and Central India), 
only local salt is consumed, of which there are practically inexhaustible 
s jurces in mines at the Panjab and in salt lakes and marshes at Rajputdna. 
Some salt from Thibet is imported into the Himalayan Districts of Kumdon 
and Garhwdl and into Oudh. Earth-salt is made under treaty with the 
British Government in the feudatory States of Gwalior, Dattia, and 
Bikanir, and a little salt is also made in the Patiala State in the Panjab. 
A certain amount of salt educed in the process of refining saltpetre is 
also used in Upper India. 


DISTRIBU- 
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SOURCES. 


The local and imported salts consumed in India may be here briefly 
enumerated 

1. Panjab rock-salt, of which there are three kinds — 

' (a) From the cis-Indus salt range called Lahori and Sendha. 

(b) From the t^-ans-Indus salt region called Kohati and Nimak 

Sabas. 

(c) Rock-salt from the Mandi State in the Himalayas. 

2. Pit brine salt from the Delhi salt sources called SuHanpuri. 

3. Salt from the Sambhar Lake in Rdjputana called Samhhar, 

4. Pit brine salt from Didwana in Rajputdna called Dindu, 

5. Pit brine salt from Pachbadra in Rajputana called AViMsfa in Central 

6. Pit brine salt from Falodi in Rajputana called Falodi. [ India. 

7. Salt from Gujrat in the Bombay Presidency called Baragara. 

8. Bombay coast salt called Kokan, 

g. Madras coast salt called Kirkatch and Banwar. 

10. Bengal coast salt called Panga. 

11. Earth-salts called generically Khari Nimak. 

12. Saltpetre salt called Packwa and Nimak Shor. 


Imported 

Salts. 

Kinds of Salt 
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13. European salts from— 

(a) England, (b) Germany, h) France; these are called l^efurfuU^ a 
name which is mostly applied to English or Liverpool salt. 

14. Ceylon salt called Suffri, 

15. Red Sea salt called Ajudhiapuri, 

16. Aden salt. This is very important— about 33,000 tons imported last 

year and the same amount this year. 

17. Persian Gulf salt called Muscat and Muscat Sendha. 

1 8. Thibet salt called Lencha-. 

19. Minor local supplies, such as those of Manipur. 

Cheshire salt shipped from Liverpool to Calcutta, Chittagong, Rangoon, 
and other rice ports of Burma forms the bulk of the imported salt. 

Duty on Salt.— [Since 1882 it may be said that the duty levied on salt 
has been equalized throughout India (except Burma) to R2-8 a maund. 
The amounts which went into consumption or paid duty and the amount 
of revenue so collected, during the past ten years, were as follows 


Y EARS. 

Quantities in 
maunds. 

Duty in tens 
of rupees 
(-£)■ 

i88o-8i 



• 

# • 


26,621,089 

7,115,988 

1881-82 



• 

• • 


29.620,715 

7^375,620 

1882-83 






31,060,651 

6,177,781 

1883-84 






31,574,426 

6,145,413 

1884-S5 




• • 


32,531,020 

6,507,236 

1885-86 




. . 


32,064,822 

6,345,128 

18S6-87 




• « 


34,074,088 

6,657,644 

1887-88 




• • 


33,216,615 

6,670,728 

1888-89 




«. • 


33,485,353 

7,678,634 

1889-90 





• 

33,480,141 

8,187,739 


The revenue, as indicated above in nominal pounds sterling, should be 
understood, however, to have been the gross receipts. The total charges 
in administering the Salt Department and collecting the revenue in 1889-90 
came to R44,53,o 5^, so that the net revenue in that year was (in nominal 
pounds sterling) ^7,737,262, realized on a consumption of 23,914,386 cwt. 

As appendices to this article the reader will find two elaborate tables, 
one showing an analysis of the consumption of salt in the various 
provinces, the sources from which derived, and the revenue there form 
(p, 429); the other, the quantities of salt sold per rupee since 1861 in the 
provinces of India [p 4 ?o). It is only necessary to explain that one item of 
receipts has been omitte'd throughout, namely, miscellaneous. This usually 
amounts to a little more than half the expenditure of administering the 
department, so that, if about R25,oo,ooo (or Rx. 250,000) be deducted from 
the above gross receipts, the approximate net revenue would be indi- 
cated.— JSd., Diet, Econ» Frodi] 
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Prices of Salt.— The growth of the railway system and other impro\ed 
facilities in communication generally have cheapened salt to the mass 
of the people: — 

Rates at which salt sold per British maund of 82 -fib, 



! 

1 

Rate in 


i 

1 

Rate in 

Province and Mart. ! 

Indian Cur* 

Province and Mart, 

Indian Cur- 


1 

rency 




rency 

* 



R 

a. 

P- 



R a. 


Assam . 

f Sylhet . 
Kamrup . 

4 

4 

3 

0 

4 

0 

Pa njab . 1 

■ Lahore . 

. Multan 

3 5 
3 5 

4 

4 


C Calcutta . 

3 

14 

0 

Sind . .-j 

[Karachi 

3 I 

o 

Bengal 

• Cuttack . 

3 

6 

6 

'Sukkar 

3 5 

4 

North-West 

Provinces. 

(. Patna . 
JCawnpore 

1 Meerut . 

3 

3 

3 

8 

4 

5 

0 

9 

6 

Bombay . -j 

Central S 

f Bombay 
[Surat 
■ Hoshang- 

3 8 

3 I 

4 7 

9 

o 

o 

Rajputana 

■{fer : 

3 

3 

5 

8 

4 

0 

Provinces. 1 

abad. 

.Jubbulpur . 

4 5 

6 

OUDH • 

f Lucknow 

3 

5 

0 

Berars • 

Akola 

4 

0 

• ( Sitapur . 

3 

8 

0 

Nizam’s ' 

fSekunder- ■) 



Central 

J Indore . 

3 

12 

0 

TERRITORIES. 1 

[ abad. ) 

4 7 

o 

India, 

(Gwalior . 

3 

»4 

0 

MYSORE 

J Mysore 
iShimoga • 

4 7 
4 o 

o 

0 






Madras 

(Madras 

(Bellary 

2 12 

3 5 

6 

4 


[ The reader will find by the table at the end of this article 430) that, taking India 
as a whole, salt has materially cheapened since 1861. — Ed,^ jDici. Econ, Ptodi] 

Rate of Consumption.— The rate of consumption of salt varies greatly 
in different provinces, but on a general average is estimated at 5 seers or 
loQi per head of population. In India, and especially m Upper India 
where patches of saline soil and saline herbs abound and brackish water 
is not uncommon, it has never been the general practice to give salt 
habitually to cattle, especially grazing cattle (which constitute the majority), 
except as a religious observance or as medicine when sick. (Consump- 
tion -^Confwith para, p 428.) 

Salt Tax.— Ever since the conquest of the country a tax on s^t has 
been one of the chief sources of revenue to the Indian Government. Uuring 
the Muhammadan rule a considerable revenue was derived from salt 
by farming the sources of production or imposing a duty on it, in towns 
and cities. Act 38 of 1803 was the earliest regulation under which salt 
was taxed by the British Government, according to quality at from 4 
annas to one rupee a maund (Szffe). The highest rate to which the tax 
has ever risen was 3 rupees ana 4 annas a maund. Until 1882 the duty 
varied in different provinces, being higher in Bengal than elsewhere 5 in 
that year it was equalised throughout India, and is now fixed at 2 rupees 
8 annas per maund, except at the Kohat and Mandi Salt Mines. For 
fear of causing frontier difficulties were a higher rate of duty imposed, 
salt from the Kohat Mines on the Afghanistan border is taxed at the 
rate of 8 annas per Sikh maund (i02fe). Himalayan salt from the Mandi 
Mines is taxed more heavily, but less than British Indian salt. The 
Raja gets a share— and the reason is not merely the inferior quality, but 
also the impossibility that it can compete in the plains with our salt. The 
total salt tax collected in India during the 12 months ending 31st March 
1890 amounted to R7>93, 06,523. {Conf. with p. 429.) 
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For the purpose of realising the duty on salt*^ produced in Native States 
and in British districts subject to a lower rate of duty, when imported into 
Upper India, the Customs line which was commenced in 1843 and which 
by rS/ostretched across the wholeof India from a point north of Attock on 
the Indus river to the Mahanadi on the border of Madras, a length of 2,500 
miles of an impenetrable hedge of thorny busheS and trees supplemented 
in places by a stone wall or a ditch and earth mound and which was 
guarded and patrolled by day and night by a force of i|,ooo officers and 
men, was maintained* In 1869 the policy of collecting the tax at the 
sources of production was initiated, and in 1879 the old system and with it 
the Customs line disappeared. This was rendered possible (i) by agree- 
ment with the Native States under which the British Government obtained 
leases and control of all the important sources of salt in the^ Native 
States, and (2) by the equalisation of salt duties throughout India. 

Liberal compensation is given to the Native Chiefs, to the extent of 
R 2 7,85,000, exclusive of royalties amounting to about 2 lakhs of rupees 
(paid to the States of Jodhpore and Jeypur) on all salt sold over a fixed 
limit at the Sambhar Lake. 

CHIEF CLASSES OF SALT. 

I. Rock. Salt. — Formethodsof mining and quarrying seethe account 
below of the Mayo mines, Kohat quarries, and Mandi quarries. 

II. Lake and Pit Salt.— See below Sambhar Lake, Didwana, Pach- 
badra, and Delhi salt sources. 

III. Sea Salt.— Alluvial muddy flats on the coast liable to submersion 
at high tides are selected for the sites of the salt works. On the flat a 
reservoir to contain sea water is first made by means of a mud embank- 
ment, near it another rectangular embankment is constructed and carefully 
divided off into shallow rectangular crystallisation pans separated by 
ridges wide enough to work on. Between the enclosure of crystallising 
pans and the sea water reservoir, another reservoir, sometimes two, are made 
for concentrating the sea water before its admission into the crystallising 
pans. Levels are so adjusted that sea water may at high tides run into 
the main reservoir, and, as required, into the secondary reservoirs or con- 
densers and crystallising pans, by gravitation. The processes aie (i) 3 to 
9 inches of brine are admitted into the pans and allowed to evaporate, and 
(2) before total evaporation takes place a fresh supply of brine is let into the 
pans, and so on. The result of (i) is a thin crust of salt, of ^2) a heavier 
crop ; in both the salt is scraped up, drained on the dividing ridges and then 
stacked for sale on suitable spots— 8 to 30 days are required for a single 
crop t The yield averages during the season 10 to 15 seers (20 to 3oIb) per 
square foot of crystallising surface, which, on the Bombay coast, ranges 
from 50,000 square feet upwards. Twenty-thousand maunds (735 tons) 
may be considered a fair annual outturn of a salt-work of 200 crystallising 
pans, each of 270 square feet. 

The mean rate of evaporation of sea water in salt-works is one vertical 
inch in three or four days or 8 inches per month An acre of sea water 
which contains 2*3 percent salt should, on evaporation, yield about 19 tons 
of salt j the ordinary produce of Indian sea coast salt-works (owing to de- 
fective working) seldom exceeds one-fifth of the estimate Indian sea salt 


* Another purpose of the line was to tax the expoi t of sugar from the North-West- 
Provinces, southwards —Conf. with p. 3 13. — Ed., Diet Ecm. Prod.\ 

t In Burma and Orissa artificial heat is or was used for the manufacture of sea 
salt. This is known as Panga salt.— Diet. Econ. Prod* 
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contains from 80 to 95 per cent, chloride of sodium or average 86‘53 per 
cent 

IV. Swamp Salt.— This salt is due to the sea breaking m upon the low- 
lying lands upon the Indian coast in the shallow basins in which it is 
caught and evaporated naturally Swamp salt is thus formed in extensive 
cakes about an inch thick upon the surface of littoral wastes, and needs 
only to be carefully taken up. Crystals of swamp salt are remarkable for 
their solidity and purity, equivalent to 97 per cent, chloride of sodium. 

V. Saline Efflorescence. — In numerous places in India, after the 
rainy season, owing to the action of ram and capillary attraction, chloride, 
sulphate, and carbonate of sodium and potassium nitrate, effloresce upon the 
surface of the earth. Stretches of such efflorescence may be seen and are 
remarkable for, in many places, their total absence of vegetation. Though 
tracts and patches of the efflorescence are common, in which one of the salts 
named may largely preponderate, the' other salts, possibly in minute 
quantity, will almost invariably be also found present. The preponderating 
salt gives the efflorescence a distinctive appearance and in the terminology 
of the salt industries a separate name, e.g., sodic chloride efflorescence is 
usually of the colour of dirty chamois leather and is known as Zow/za in 
Upper India, and sodic sulphate and sodic carbonate efflorescence is more 
or less white and is called Khartar and Reh and Kallar Shor (see the 
article Reh, VI., Pt. L, pp 400-427). 

VI. Earth S4.lt {khan ntmak ]. — In Upper India this is made in the 
Gwalior State, Central India, and in the Narnoul district of the Patiala State, 
the Panjab,by a solar evaporation process known as Aht. The plant of a 
work consists of a rude filter, hollowed out of a mound, or built up on the 
ground and connected by a channel with a reservoir for brine and a few pans 
about 20' X 20' each. The pans and reservoirs are plastered with chunam 
or lime cement to render them watertight. A factory is usually tended by a 
single family with a few bullocks or donkeys to carry in salt soil from the 
neighbourhood. Brine, which is produced by lixiviating salt earth in the 
filter, is collected in the reservoir, w'hence it is passed Into the pans to eva- 
porate naturally. This it does in from a few days to three w’eeks, according 
to the state of the weather, and leaves a residue of salt which is scraped up 
and pitted to dry. This salt which rarely contains over 80 per cent, sodic 
chloride, sells in Gwalior and Patiala at Ri to R2-8 annas a maund. The 
average yield of a single work during the season is about 100 maunds 
(3*7 tons), and the total outturn of such salt m Upper India does not exceed 
1,500 tons j none of it, since it is not taxed by the British Government, is 
allowed to enter British territo^. 

Prior to the annexation of Oudh when, owing to the state of the coun- 
try, trade in other salts was difficult, earth-salt was largely made and con- 
sumed in that province. In 1869-70 the British Government tried to revive 
the industry at Mallowna in the district of Unao and at Karor in the 
district of Jounpore. After a patient trial in which the Government spared 
no pains to make the experiment a success, the attempt had to be aban- 
doned with a loss to the State of R50,ooo in advances made to the salt 
manufacturers who were unable to manufacture salt which could compete 
with the superior salts imported into Oudh from Rajputana and elsewhere. 

VII. Saltpetre Salt [Puckwa BXid Ntmak Nitrous efflores- 

cences, from which crude or rou^h saltpetre is made, usually contain from 
one-fifth to one-third as much sodic chloride as nitrate. A little common salt 
is thus occasionally produced illicitly in making crude nitre which is manu- 
factured by the process known as Abi, already described, under Earth salt, 
or by what is known in Upper India the ^ana process, a process m w’hich 
the brine is concentrated by boiling and is then set out to cool and crystallise 
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in dishes. In the refinement af crude saltpetre, which contains from about 
15 to 30 per cent, of sodic chloride, common salt is frequently educed. 
This salt, however, owing to the presence of nitre and other salts, is unfit 
for human use, though some samples may be procured which contain a 
high percentage of sodic chloride. The process of refining' crude saltpetre 
may be briefly described. Crude saltpetre is dissolved in about twice its 
weight of boiling water or nitrous brine (obtained by lixiviating nitrous 
earth in a filter — see Earth salt), heat is applied to the boiler and the boiling 
continued until the solution is sufficiently concentrated when it is run o-flf 
into a pan to clear it of suspended impurities, after which the clear liquor is 
set out to cool and crystallise m pans, dishes, o-r vats. In from three to 
ten days the crop of saltpetre crystals is extracted and the residual liquor 
is utilised instead of water and brine as the refining medium Common 
salt is produced by boiling the residual liquor and by continuing the boil- 
ing of the solution of crude saltpetre in the residual liquor, when some 
of Its contained sodic chloride will deposit in the boiler, as common salt, 
more or less pure, and this is extracted, washed, tied up in cloth, and placed 
on wood ash to dry. 

If theiesidual liquor is sufficiently saturated, it will dissolve little or 
none of the chloride of sodium, contained in the crude nitre ; in this case the 
chloride will remain as a mass at the bottom of the boiler from which it 
may be extracted and subsequently purified by being dissolved in water 
or weak brine and then boiled in solution until common salt deposits. Even 
this purified salt, however, is hardly fit for human use. The solubility of sodic 
chloride is practically unaffected by temperature, between the freezing and 
boiling points of water, but the solubility of nitre is enormously increased 
by heat ; on these properties of common salt and nitre depends the eduction 
of common salt m saltpetre refineries. In Northern India (the Panjib 
excepted) a saltpetre refiner who works under a license may pay duty on 
the salt he produces in his refinery and sell it or destroy it if unfit for 
sale. During the twelve months ending 31st March 1800 in the saltpetre 
refineries of Behar, Oudh, and the North-West Provinces 65,684 maunds 
of salt were prepared, of which 27,844 maunds were destroyed by the 
producers as unfit for sale and the balance sold at from R2-10 to R3 per 
maund (82f Ib). Saltpetre salt is consumed in the area east of Allah- 
abad, and in Behar and parts of O-udh it is employed to adulterate Liver- 
pool and Sultanpur salt. It is also used for preserving hides and skins. 

SALT-MINING. 

I.— The Salt Range, 

The Salt Range extends from near 71° 30' to beyond 70° 30^ E. long, 
and lies wholly between the parallels of 32° 23' and 30° N. lat. forming 
part of the Kohistan or upland of the Sind Sagar Doab. One extremity 
touches the Jhelam river, the other rests upon the Indus, The Salt Range 
proper lies entirely cis-Indus and stretches away for about 152 miles. 
The enormous^ deposits of rock-salt make it one of the most important 
regions in India. As regards its geology, the following extract from Dr. 
Warth^s report on the stratification of the Kheora hill which contains the 
most important mine must for want of space suffice ; — 

Average thickness 
in feet. 

Rec-ent formafion— * 

Debris of gypsum 150 

Limestone formation— 

Nummulitic limestone . 200 
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Coal formation — 

Coal alumshab marl 

Sandstone formation— 
Green sandstone . 
Blue marl 
Red sandstone 


Average thickness 
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. 20 


, 600 

. 125 
. 600 


Salt formation — 

Upper lajer of white gypsum 
Brick red marl • 

Broi\n gypsum 

Lower layer of white gypsum 

Salt marl and salt . 


5 

130 

140 

200 

600 


The salt formations on the right bank of the Indus river at Kalabagh 
in the Bannu District, owing to lithological resemblance and geographical 
position, are believed to be continuations of the Salt Range proper. The 
regularity with which the red marl, gypsum, and salt are overlaid by aqueous 
deposits, together with their internal stratification, point to evaporation of 
salt water as the origin of the sa,lt. Although the thickness of the salt 
deposits, best known, is enormous, it is believed to have been accumulated in 
detached basins and not to extend in one vast sheet everywhere beneath the 
range. The exposed deposits at numerous places along the whole southern 
face of the range, however, show that the supply is practically inexhaustible. 
It has been estimated that there is probably not less than 10 cubic miles or 
70 milliards of tons of rock-salt in the range. It is the oldest known salt 
deposit in the world and belongs to an epoch not later than the Silurian. The 
salt occurs in broad bands separated from each other by layers of red marl 
and gypsum which, especially the first, are characteristic of the occurrence 
of the salt which varies in colour, from pure white through all intermediate 
tints to brick red. The salt is of a purity such as few known mines can 
yield. Analyses of samples reveal the presence of 98 per cent, of sodic 
chloride. Beautiful crystals of salt several inches in diameter are often 
found. 

Rock-salt is excavated in the Salt Range in— 


{a) The Mayo mines. 

[h) The Warcha mines. 

(c) The Kalabagh quarries. 

{d) The N urpur mine. 

(a) The Mayo Mines, so named to commemorate Lord Mayo’s visit to 
them in April 1870, are the largest in the Salt Range. In these mines 
vast caverns have been left by the old Sikh workmen. Dr. Warth intro- 
duced great improvements and a scientific system of mining, in conse- 
quence of which the mines are now perfectly safe and thoroughly ventilated. 
Stalactitic masses are found in the abandoned workings which when 
lighted up have a most picturesque effect. Formerly entrance to the mines 
was gained down a slippery incline or through an adit; now the mines may 
be entered by a wide drift running at a low level with a tramway laid 
down for a distance of 1,700 feet which is prolonged upwards by a steep 
gradient of i in 8J to a further length of 344 feet. From the head of the 
gradient is another spacious passage in which a tramway is laid down in 
connection with the lower tram line, and by these two tramlines the whole of 
the salt intended for sale is removed to the sale dep6t outside at the mouth 
of the gorge. The mines are now worked in a regular series of galleries or 
chambers. The chambers are constructed across the strata from marl 
seam to marl seam enclosing the whole of the intermediate salt. The 
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chambers, which are each 45 feet wide, are separated by pillars or walls 25 
feet thick, left in the salt seam to support the roof. The chambers and 
pillars run at a magnetic bearing of 330° at right angles to the strike of 
the seam. The dividing walls are never pierced except when a narrow 
passage is absolutely necessary to connect galleries on the same plane. 
Notwithstanding the magnitude of operations in the mines serious acci- 
dents are almost unknown. The method of excavating the salt is to carry 
on work in the chambers, from the roof downwards, for which purpose a 
forward working, called by the miners Kuttii as high as possible is com- 
menced. After the KutU is completed the roof of the chamber is blasted 
down until the crown of the roof is as high as is desired ; this work is called 
by the miners Chath, The greatest care is taken to make the roof a para- 
bolic arch. The floor is then worked down, called by the miners Pur, by 
blasting until the level of the gorge outside the mines is reached when the 
inflow of brine prevents further downw'ard excavation, as pumping out the 
brine would have to be resorted to ; this is quite unnecessary, as there are 
such enormous stores of salt at a higher level : some of the existing cham- 
bers are 250 feet long, 45 feet wide, and 200 feet high. 

There are about 400 miners employed in these mines They are a 
healthy and contented class and are paid at the rate of 8| pies per cubic 
foot including excavation of the salt, separation of marl from the mass, 
removal of rejections, called K altar, to appointed places in the mines, and 
carnage of the pure salt to the tramway loading stations in the mines, 
whence it is removed on trucks to the sale dep6t, stacked there and as 
required filled into gunny bags, weighed and loaded into the Railway 
wagons for despatch to purchasers at a cost to the State of R1-15 per hun- 
dred maunds. 


Output. 

6+5 


WaPchaMine 
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Output and Trade from Mayo Mines. — These mines with the 
rest of the Panjdb passed into the possession of the British after the 
overthrow of the Sikhs in 1849, since when over a million and a half 
of tons of rock-salt have been sold. The available supply of salt 
embedded in the ^ Mayo mi les alone is estimated at 8 millions of 
tons of salt. Owing to improvements at the mines and sale dep6t, 
the growth of the Railway system, the cheapening of Railway rates, 
and to the Mayo mines being in direct railway communication with all 
the chief marts in Upper India, to which the salt can be sent without 
breaking bulk en route, the trade in rock-salt has greatly developed. 
The trade in rock-salt haj grown from less than 5 lakhs of maunds to 
over 12 lakhs of maunds in 1870, and now amounts to over 20 lakhs of 
maunds (72,000 tons), bringing into the Treasury over 50 lakhs of rupees. 
About nine-tenths of the whole trade in rock-salt from the Salt Range is 
contributed by the Mayo mines, and over 96 per cent, of the Mayo mines 
trade is carried by the Railway. This salt is consumed all over the Panjdb 
east of the Indus river, in Upper Sind, in Kashmir, and in the upper 
districts of the North-West Provinces; it is used by pilgrims at Benares 
and Gya, and by ascetic Hindus all over Upper India as a pure or pdk salt. 

(6) The Warcha or Rukla mine is about 70 miles west-south-west 
of the Mayo mines and is accessible by the Sind-Sagar Railway, All the 
neighbouring heights about Warcha are composed of limestone, below 
which the salt formation crops out. The mine is large and at a consider- 
able elevation; there are large remains of old Sikh workings and great 
natural vertical water-courses. The new workings are in a seam of salt 20 
feet thick; the total seam is thicker but is not pure enough for commercial 
purposes. The miners make a cutting along the bottom of the seam and 
blast away the superincumbent salt until the roof is reached. They are 
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paid at the rate of R3-12 for every 100 maunds delivered outside the mine SALT-MININCr, 
“t the sale dep6t. , I Salt Range. 

(c) Ihe Salt Quarries OF Kalabagh, ioo miles west-north-west of ' Kalabagh 

the Ma)0 mines, wtre famous long before the advent of British rule. In i Quarries, 
no other place in the Salt Range could salt be quarried in such quantities. I 647 

The quarries are on the right bank of the Indus river above the tou n of ! 

Kalabagh, The hills and ranges about Kalabagh are tertiary ossiferous i 
sandstone and conglomerates. The quarries are in workable seams from ' 

4 to 20 feet in thickness in the midst of marl and small unworkable salt 1 
seams. 1 he quarries extend for two miles. The salt is very pure, nearly j 
all of it is red and homogeneous, some of it being as finely grained as | 
alabaster and capable of being turned on the lathe. I 

(d) The Nurpur or Nilawan salt mine is the smallest in the Salt Nurpup Wine. 
Range and is kept open only to meet the requirements of local consump- I 648 
tion. The mine is in a seam of salt about 30 feet thick and about 70 feet ; 

above the le\ el of the gorge. ' 

Output from all Mines. I 


1 


Quantity in maunds (82fft) of salt ! 

SOLD FROM EACH MINE. ! 


PeR1<;D 

Mayo 

Mines. 

Warcha 

Mines. 

Kalabagh 

Quarries. 

Nurpur 

Mines. 

Total 

sales. 

From istApnl 1889 to 31st 
March 1890 , . , j 

1,968,466 

* 39,39 » 

28,682 

4,442 

2,140,981 
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n. — Kohat Salt Region. 

The Kohat Salt Region lies to the west of the Indus river between 
32 47; and 33° 52' N, lat. and 70° 35' and 72° 18' E. long, on the Af- 
ghanistan border between the Peshawar and Bannu valle} s. 

The area occupied by the salt region is about i,f 00 square miles and 
contains the largest known exposures of salt upon the globe. The salt 
where covered is overlaid by white and grey gypsum and grey gypserous 
clay much confused as to stratification. The salt deposits are believed to 
belong to the early Eocene Age. The salt has in some places a visible 
mickness of over 1,000 feet. It is very prominent in localities, notably at 
Bahadur Kheyl, where the salt forms high detached hills and cliffs and 
where for a distance of 4 miles with a width of a quarter of a mile or more 
the salt IS quite exposed. Throughout this region salt is seen in numerous 
places forming precipitous outcrops within the elliptical boundaries of num- 
mulitic hmestone. The exposures of salt vary in size from the enormous 
one at Bahadur Kheyl to others of a few feet. The area of exposed salt 
has been estimated at over four millions of square feet and the available 
salt supply at 40 milliards of maunds (over i J milliards of tons) sufficient 
at the present rate of consumption to last practically for ever. 

^ In colour Kohat salt is of varying tints of grey with transparent blotches : 
in some places it is dark, smelling strongly of pkroleum. Its texture varies 
>rom a crystalline mass to a somewhat earthy salt, intermingled with finely 
divided grey clay ; the latter character, however, seldom prevails to the 
extent of interfering wath the commercial value of salt, which is remarkably 
pure, containing often as much as 99 per cent, sodic chloride and no trace of 
associated salts of other kinds. 
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Though at one time or another salt has been excavated at fourteen 
places in the Kohat district the quarries now worked, enumerating them 
according to geographical position from the east, are : — 

I. Jutta, 2. Malgin, 3. Narri, 4* Kharak, and 5. Bahadur Kheyl, 
Jutta was first worked in 1850. Malgin and Bahadur Kheyl are older 
quarries. Narri and Kharak were first resorted to about the beginning of 
the present century. 

Two methods of quarrying the salt are followed. At Jutta, Narri, and 
Malgin gunpowder is used and the salt is blasted out in irregular pieces, 
the salt being quarried in the shape of a vault sloping downwards at an 
angle of 60°. No artificial light is ever used. At Kharak and Bahadur 
Kheyl the salt is cut out in slabs called tubbis of uniform size and weighing 
5ilb, or half a Sikh maund, by means of pickaxe and wedge. The tubbis 
which are ingeniously cut from the sloping face of the salt are the most 
convenient shape in which salt can be carried on camels through the 
difficult passes and defiles which lead into and through Afghanistan. 

The quarrymen, though under the supervision of the salt officer at the 
quarries, carry on work entirely on their own account; they make their own 
bargains with purchasers for excavation of the salt, which ranges from 
about 16 to 30 Sikh maunds per rupee. The only revenue derived by the 
State is the tax of 8 annas per Sikh maund (102 fib) levied at the quar- 
ries. In consequence of the light duty imposed on this salt an establish- 
ment is maintained along nearly 500 miles* of the left bank of the Indus 
river to shut out Kohat salt from the C’s-Indus districts, where it would, if 
allowed to cross the river, displace the fully-taxed salt of the Salt Range. 

Kohat salt is consumed over an area ojf 60,000 square miles ; it goes as 
far as Kandahar, Balkh, and Ghuzni in Afghanistan ; it is used in Swat, 
Boneyr, Bajor, and the Afndi country, and is the only kind consumed in 
the British districts west of the Indus. 

Sales op Kohat Salt. 


Sales. 
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Period, 

Jutta. 

Narri. 

Kharak. 

Malgin. 

Bahadur 

Kheyl. 

Total. 

12 months ending 







31st March 
i8go 

298,526 

48,976 

85,259 

iGi ,599 

103,059 

6975419 


III.— Mandi Salt Quarries. 

The Mandi Salt Quarries, 77° E. long.32°N, lat., are situated at 
Guma and Drang in the HimAlayan feudatory State of Mandi. ^ 

The existence of a considerable quantity of this salt is geologically indi- 
cated in the neighbourhood of the quarries; the extent of the salt deposit 
is. however, unknown. The salt is of a dark red colour mixed with quart- 
zite, sandstone and limestone pebbles; it contains about one-fourth of 
insoluble impurities. Salt of excellent quality but in small quantity 
is known to occur in these quarries. Mandi salt is roughly refined for 
domestic uses by purchasers who dissolve it in sufficient water to make 
strong brine which they use to season food. At Guma, which is 5,000 feet 
Above sea level, the salt is dug out of the side of the gorge in which it is 
found ; at Drang, which is 2,000 feet lower than Guma, the salt is quarried 
in the open air ; at bot h places blasting is resorted to. Sometimes fresh 

* More correctly 325 miles. See pp. 404, 420* — Editor* 
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water is led from the neighbouring stream to the salt over which it is made SALT-MINING. 

to trickle in thin streams a few feet apart, the water cuts the salt into > Mandi 

bonds which are blasted and broken up for sale. Frequent interruptions i Quarries. 

occur owing to slips and falls of earth due to the haphazard way in which j 

the salt is quarried. The quarries are the property of the Raja of Mandi, 

who charges to purchasers at the quarries, w'here they are bound to give a 

day’s free labour, lo annas 6 pies a maund, as price of the salt and 7^ 

annas as duty on it. Two-thirds of the duty, by virtue of a treaty between 

the Raja and the British Government, is credited to the latter on account 

of the Mandi salt which is consumed in British territory. Actual record 

of sales at the quarries shows that two-thirds of the salt sold at these 

quarnes is consumed in British districts. 

Mandi salt is used in the adjoining Himalayan Native States and in 
the British districts of Kangra, Kulu, Simla, and Hoshiarpur. In the 
twelve months ending 31st March 1890 sales at these quarries amounted 
to 1,30,716 maunds (4,700 tons). 


SALT EVAPORATION. 

IV.— Delhi Salt Works. 

The Delhi Salt Works, E long. 77® 35' and N.lat. 28® 39^ are situat- 
ed in the Gurgaon and Rohtak districts of the Panjab, about 30 miles 
south-west of Delhi. This salt tract called Surr occupies an area of about 
1,500 square miles. The salt made on it is called Sultanpuri and is the 
product of natural sub-soil bnne derived from wells sunk to depths of from 
7 to 20 feet. The specific gravity of the brine in the wells ranges from 2® 
to 4® Beaum6. 

Salt is obtained by evaporating the brine by solar heat in shallow lime- 
plastered pans w^hich average about 200^x60' and 10 to 12 inches deep ; a 
set of 10 pans is attached to each well and so arranged that there is a slight 
fall froin each^ pan into the one next beyond it. The highest pan is first 
filled with brine which is gradually passed from pan to pan, until on 
reaching the last ^an it is so concentrated that salt is deposited. As the 
brine contains foreign salts, crystallisation of common salt has to be care- 
fully watched so that it may be harvested before the other salts begin to 
fall. The average period occupied in harvesting a single crop is a fort- 
night. An average season’s crop amounts per factory to 3,000 maunds 
(108 tons). The mass of manufacturers are agriculturists during the rains 
and part of the winter, and only turn to their salt-pans when their fields 
no longer need their labour. 

Sultanpuri, which is a small-grained and not very pure salt, is in great 
favour with the people in Oudh and North-West Provinces, to which its use 
is wholly confined. Though the works are in railway communication with 
the railway system of Upper India, and though Sultanpuri is an old 
favourite, it is gradually, but steadily, being ousted by the superior Sam- 
bhar salt, sales having fallen from seven lakhs of maunds (25,000 tons) in 
1870 to 3I lakhs of maunds (11,800 tons) in the twelve months ending 31st 
March 1890, in which period it sold at 3I annas per maund at the works. 

V. — Sambhar Salt Lake. 

The Sambhar Salt Lake lies in lat. 26® 58' and long. 75® 5' on the east 
of the Arayali range of hills which runs through Rdjputana in a north- 
westerly direction ; in the height of the rains it covers an area of nearly 
200 square miles, the greatest length being then 23 miles, its average 
breadth 4 miles, its circumference about 60 miles, and its average depth 
2 feet. In the dry or hot weather its bed is much less in area, and in 
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seasons of exceptional drought the entire area dries up. The bed of the 
lake shelves very gradually from 9 inches at 100 yards from the edge to 
2| feet at 5,750 yards. 

The lake bed is composed of feet of black fetid mud saturated with 
sulphuretted hydrogen; below the mud is a layer of quicksand overlymo* 
a stratum of micaceous schist decomposed on the top, but harder below. 
No rocks are found to a depth of 20 feet. The lake is believed to derive its 
salinity from the denudation of the rocks of the surrounding country which is 
supposed to belong to the Permian system, a system which abounds in lime- 
stone on salt. After the rainy season the specific gravity of the lake water 
IS about 1*03 (3° Beaume), about equal to sea water; it rises as the dry hot 
weather advances to 1*24. (29° Beaum4), a supersaturated solution, the 
specific gravity of a saturated salt solution being 1*204 (25° Beaume). 
Salt forms in large crystals in the shape of truncated pyramids, and in 
May and June a layer of crystals 2_ inches and more in thicknes'j overlies 
the bed of the lake. In colour the crystals are white, grey (owing to the 
presence of finely divided clay in the fissures of the crystals), and shades 
of pink (due, it is believed, to infusoria). After the first fall of rain the 
lake teems with animulculae upon which thousands of water-birds of kinds 
feed 

Tradition ascribes the formation of the lake to the gift of Sakumbri 
Devi, a goddess, who in return for milk supplied her in A.D. 551, convert- 
ed a forest into a vast plain of the precious metals which she subsequently 
transformed into salt. The lake is owned conjointly by the Maharajas of 
Jodhpur and Jeypur from whom the British Government lease it at 5I 
lakhs of rupees (;^55,ooo) per annum. The lake was worked by the 
Emperor Akbar and his successors up to Ahmed Shah, when it reverted to 
the Rajput Chiefs of Jodhpur and Jeypur from whom the British Govern- 
ment under treaty took it over on ist February 1870, since when it has 
yielded over 62 millions of maunds (2J millions of tons) of salt. In 1870 
the price of salt at the lake averaged 10 annas per maund ; it is now 4^ 
annas The cost of extraction and storage of salt is about i anna per 
maund. Extraction and storage of salt at the lake gives employment to 
a large number of men, carts and cattle. 

The salt in the lake is believed to be practically inexhaustible. A 
recent assay of the water gave 8*81 per cent, of dry residue composed of — 

Sodium chloride 87*6 

,, sulphate 7*5 

„ carbonate 4*6 

Balance . 0*3 

Salt is not only held in solution in the lake but pervades in minute crys- 
tals the whole substance of the black mud which forms the bed One-fifth 
of this mud is salt. Enormous quantities of sodic sulphate and sodic car- 
bonate he in the lake and on its shores from i to 2 inches in depth. 

The salt is obtained from the lake in three ways : — 

(1) As evaporation of the water of the lake proceeds, crystals of salt 
deposit in immense quantities all over the bed and are picked up and stored 
in large oblong pyramids sloped to an angle of 36® of one to two lakhs of 
maunds (3,600 to 7,300 tons). These heaps are beaten and smoothed as a 
protection from rain but are not covered ; wastage of salt due to rain 
amounts to about two inches of surface salt per annum. 

(2) Early in the season, and before the water in the lake is sufficiently 
concentrated to deposit, salt brine is run into shallow artificial pans on the 
lake edge; thus a large quantity of good salt is produced by solar evapora- 
tion before it could be obtained from the lake bed. 
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(3) Twelve large deep permanent pans are maintained alongside of EVapora- 
the railway which crosses the lake in which, by irrigating the pans with TION. 
brine from the lake and allowing it to e\aporate, naturally heavy crops of 
large crystalled white salt are produced for customers who desire a good- ' 
looking salt. 

VL~Didwana Salt Marsh. 

The Didwana Salt Marsh, which the British Government leases from i DIDWANA 
the Maharajah of Jodhpur at an annual rental of R2, 00,000, (^20,000) lies |SALT 
40 miles from theSambbar Lake (the nearest railway station) in an oval- 5^5 
shaped depression about 3 miles long by i mile wide which is covered in 
the rainy season with water 6 to 8 inches’ deep which, however, soon dries 
up, after which manufacture of salt commences. 

The soil of this marsh is not unlike the bed of the Sambhar Lake. The 
mode of manufacture is as follows : — In the bed of the marsh, wells 6 feet 
wide and about 14 feet deep are sunk, the sides of the wells being 
supported by a wood lining. Brine from the wells is filled into solar eva- | 
poration pans, having a superficial area of about 2,000 square yards and | 
about a foot in depth. In from 10 to 20 days the brine naturally evapo- I 
rates and leaves a deposit of small grained pure salt which is scraped up, j 
removed to the edge of the marsh and stored for sale. This salt is much 
esteemed in Shekawati and Jodhpur and the British districts of Hissar, | 

Saharanpur, and Mozuffernagar, the area in which it is consumed. The | 
trade in dindu, as this salt is called, has been nearly stationary, averaging 1 
about lakhs of maunds (12,500 tons) a year. 

Actual cost of manufacture and storage amounts to 4! pies per maund. 

It is issued to purchasers at 3 annas per maund plus duty. 

Vn.—Pachbadra Salt Works. 

« PACHBADRA 

The Pachbadra Salt Works are in a valley about 8 miles long and SALTWORKS. 
2 \ miles wide — evidently at some remote penod the bed of a river. The 6 56 
salt-works are about 50 miles south-west of the city of Jodhpur with which 
and the general railway system of the country they are connected by rail- 
way. This salt tract is leased from the Jodhpur §tateby the British Gov- 
ernment at an annual rental of R 1,70,000 17,000). 

Kausm, as the produce of these works is called in Central India, 
is a pure salt ; samples have yielded 99*87 per cent, of sodic chloride, which 
forms in opaline cubes of from J to i| inches; it bears carriage well, and 
of all Indian salts suffers least from exposure to damp. The method of 
manufacture is simple. Oblong pits 100 to 400 feet long, 60 to 100 feet wide, 
and 10 to 12 feet deep are dug in the valley and soon fill by percolation of 
subsoil brine (2® to 3° Beaume), which in from two to three years dries 
naturally when the crop is harvested. When the brine in the pits is suffi- 
ciently concentrated {20° to 25° Beaume), the branches of a thorny shrub 
are sunk in it to help the growth of the crystals. To extract the salt men 
enter the pits, cut through the thorny branches with a crow, and draw the 
salt (the masses of which are broken up in the pit) to the sides, with a hoe 
and remove it to the top in baskets : a single crop may amount to from a 
few hundred maunds to 8,000 maunds (288 tons). 

Kausia is sold to purchasers at i J annas per maund plus duty. It is 
consumed over an area of 100,000 square miles in Jodhpur and Central 
India, Of the total trade about one-third is carried by the railway, the 
balance being conveyed by camels and horned cattle owned by the Ban- 
jarahs, the carriers of trade in Rajputana and Central India, in areas not 
opened up by the Railway. 
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VIII. — Lnni and Falodi Salt. 

In the neighbourhood of Pachbadra is a considerable saliferous tract 
known as the Luni salt tract on which very good salt forms spontaneously. 
No sales of it are permitted, but about 5,000 maunds (180 tons) are issued 
free to the people of the villages near the salt deposit. 

The Falodi salt source is in a depression about 5 miles long by 3 miles 
wide and 60 miles north of Jodhpur, from which State the British rent it at 
K4,50 o per annum. Salt is made here in much the same way as at 
Didwana. This source is worked at a loss by the British Government, as 
it IS the only source of salt supply to the population of the sandy deserts 
of north Jodhpur and Bikanir. The salt is sold to purchasers at 3 annas 
per maund. 

Trade in Evaporated Salt, 


Quantity of s\lt sold in British maunds (82fa). 


Period. 

Sambhar. 

Didwana 

Pachbadra. 

halodi. 

Delhi salt 

1 sources. 

Total, 

12 monthsending 
31st March 
1890 • 

3.834,805 

377,068 

614,901 

1 

44^955 

328,851 

5,200,580 


IX, — Tibet or Leucha Salt, 

Tibet Salt, called Unchahythe Tibetans, is imported into the British 
Himdlayan districts of Garhwal and Kumaon and also into the northern 
section of Oudh. During the tw^elve months ending 31st March 1S90 
33,000 maunds were imported. Tibet salt is said to be the produce of 
salt lakes and swamps m the region traversed by the Yaru river. 
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OTHER SODIUM SALTS. 

In India in very many districts sulphate and carbonate of soda are 
manufactured from the earth, and in the case of the carbonate by incinera- 
tion also of the S also la plants. 

I, — Sulphate of Soda {khari,khart-'nun, znd chamra-khan) is made 
by both the solar evaporation {dhi) process and by the use of artificial heat 
(known as the j ana process). 

The solar evaporation w^ork consists of a rude filter about 10 yards 
long by I yard wide and a lime-plastered evaporating and crystallising 
bed divided into two sections. Brine, which is produced by lixiviating in 
the filter the sulphate of soda efflorescence collected from the neighbour- 
hood of the works, is admitted into the pan and allowed to evaporate, 
which it does in from 10 to 15 days according to state of the weather, and 
leaves a residue of brown crystalline soda which would give on refine- 
ment 4.0 to 50 per cent, of sodic sulphate. The average outturn of a 
season (Le., April to June) is about 500 maunds (18 tons), worth on the 
factory 8 annas to Ri per maund (SafSi). The cost of manufacture 
amounts to from 6 to 12 annas per maund. 

In the /aWfl process the brine is boiled until the soda deposits in the 
boiler. In the districts of Behar the sulphate is not manufactured by this 
process, but from brine produced by first burning the soda efflorescence 
buff t up in alternate layers with paddy straw in* conical mounds, and then 
lixiviating the calcined mass. This process produces relatively pure 
sulphate of soda known as patna-kharu This soda is made in Upper 
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India in Behar, In Fattehpur, Etah, and Bulandshahr,^ in the North- 
West Provinces, in Hnrdui, in Oudh, and in the Patiala State near 
Umballa. It is used chiefly for hide-curing, as a cathartic for cattle, and 
by the people of the Himalayan as a prophylactic in goitre affections. 

II. — Mineral Carbonate of Soda {sajjupapri-sajji, and sojji-nun) is 
made as follows: 10 or 12 kyoris, or beds, each about 10 yards square, 
are constructed in an alkali tract by raising enclosure walls of the surround- 
ing efflorescent soil about 6 inches high. Into these beds, water from a 
well at hand is admitted to a depth of 2 or 3 inches. The soda efflor- 
escence of the neighbourhood is thrown in by hand until the water is ab- 
sorbed and a pasty mass formed. This is smoothed over and within a 
week a crust of concentrated efflorescence forms on the surface of the beds, 
which crust, as moisture is dissipated by solar evaporation, breaks^ up into 
flakes. These are gathered by hand and constitute the papri-saj j i 
bazars used by tobacconists and dyers, etc. To make sajji, the paprt is dis- 
solved in water and the solution boiled in an earthen vessel until the 
impure carbonate forms into a hard mass. 

III. — Barilla {sajji) is made in Upper India in the districts of Ghazi- 
pur, Azamgarh, Benares, &c., in the North-West Provinces, and is worth 
about Ri-i per maund. 

Vegetable sajji, the barilla of commerce, is made from various plants 
called /««« in the Panjab in this way. In December and January when 
the la7ii, a small green bush w'lth tiny succulent leaves and branches, 
ripens, it is cut. Circular pits of from 2 feet and upwards in diameter are 
then dug at convenient distances, according to the requirements of the 
crop, w'hich grow's spontaneously. Into the pits sheaves of the half-dried 
plant are thrown and set on fire, fresh sheaves being added until the pit 
IS full of ashes in a state of semi-fusion, when the contents of the pit is 
w^ell stirred and allowed to cool 5 this occupies about 24 hours from^ the 
burning of the first sheaf. When sufficiently cool the pit is covered with a 
little dry earth, to prevent evaporation. Within a week the covering is 
removed w^hen the contents of the pit are found as a hard cellular mass of 
sajji. This is broken up into pieces and sells at from R 1-8 to R4 a maund. 
It is used extensively for the manufacture of glass, paper, soap, for bleach- 
ing purposes, and by the poorer classes as a substitute for soap. This 
sajji w'lll give on refinement 25 to 40 percent, sodic carbonate, (For fur- 
ther information the reader is referred to the article Barilla, Vol. I,, 394- 
399, and to Haloxylon, Vol. IV , 199.) 

IV. — Bl^ckSalt is prepared in Upper India chiefly at Bhewani in the 
Hissar district by heating together in a large earthen pot 82!) of common 
salt, one pound of the fruit of Terminalia Chebula, one pound of Phyllan- 
thus Emblica, and one pound of sajj\ impure-carbonate of soda, until by 
fusion of the salt the ingredients are well mixed, when the pot is removed 
from the fire and its contents allow'ed to cool and form a hard cellular mass. 
This preparation is used medicinally principally as a digestive. 

Having thus indicated, as Mr. Buckley has done by the above Note, some 
of the leading features of the salt interests of India, more especially as affect- 
ing the working of the Northern India Salt Department, it becomes necessary 
to extend the enquiry all over India. The extensive papers placed by the 
Department of Finance and Commerce at the disposal of the Editor fortu- 
nately constitute an invaluable source of information. The chapters which 
here follow, under the headings of provinces, may be said to be directly 
drawm from these official papers. Although, n some instances, part of the 
ground has already been covered by Mr. Buckley’s remarks, it is believed 
the precis below will be found instructive as tracing out not only the 
historic facts but the main features of the trade in salt. 
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L-BENGAL (LOWER PROVINCES 
Historic Sketch and Reflations. 

Under the Muhammadan rule a tax on the salt consumed by the people 
of Bengal was levied, by means of imposts, on the privilege of manufacture 
and duties on the transportation of salt from the places of manufacture to 
the interior of the country. 

A monopoly for the manufacture and sale of salt was first established 
in Bengal by Lord Clive in 1765, the chief object being to provide fitting 
emoluments from the profits for the principal persons concerned in the 
Government, and thus to prevent their mixing in the intrigues and ques- 
tionable transactions by which Civil Servants and others in those days 
often amassed enormous fortunes Half the monopoly profits were to be 
distributed among the officers of Government, and the other half it was 
proposed to credit to the Company. In his Minute of the 3rd September 
1766, Lord Clive assumed that this share would yield, “ according to the 
present state of the salt trade, from 12 to 13 lakhs of rupees annually.’^ 
The rate fixed for delivenes was R2 per maund. The existence of this 
monopoly was of but short duration, as the Court of Directors wholly 
disapproved the arrangements. At the same time, however, the Court 
stated that they did not object to the levy of the ancient duties on salt, 
which had always constituted part of the revenues of Bengal. 

In the year 1772 the manufacture and wholesale trade were farmed out 
by Government, to private individuals; but this complicated farming sys^ 
tern was never very productive and soon failed. In 1780 Warren Hastings 
introduced a system for manufacture and sale under the agency of the 
Company’s civil servants. In accordance with this system, the moU 
unghis (salt-makers) received advances from the agents at the beginning 
of the season, on the stipulation that they delivered their salt when made 
to the Government at a certain price, and the agents afterwards stored 
the salt and sold it to wholesale dealers at a price fixed from year to year 
by the Government. The difference between the price agreed upon with 
the molunghts and the price at which it was delivered from store to the 
merchants was thus in effect the duty levied upon the salt. In 1788 
sales of salt by public auction, instead of at fixed rates to the dealers, 
was introduced by Lord Oornwallis. The revenue immediately rose, 
but the system was eventually abolished by the Court of Directors 
in 1837, as it was found to lead to the establishment of sub-monopolies, 
injurious to the interests of both the people and the Government. In 
their despatch of the 4th January 1837, Court of Directors ordered 
that the price to be thenceforward paid by the purchasers' of salt should 
be determined by the cost price of manufacture, added to a fixed rate of 
duty. 

The rates of duty since fixed from time to time have varied from a 
maximum of R3-4 to a minimnm of R2 per maund ; but the system for 
inanufacture and supply, as introduced by Mr. Hastings in 1780, con- 
tinued in force, with but few modifications, until the year 1862, when the 
several salt^ agencies were gradually abolished, leaving the supply, either 
by importation or excise manufacture, to private enterprise. The several 
agencies were situated in the province of Orissa and in the districts of 
Chittagong, 24-Pergunnahs, Jessor, and Midnapore. The full rate of 
duty was not, however, levied uniformly throughout Bengal until 1862. 
From the year 1810 a system^ of retail sales at reduced prices from shops, 
established on the part of Government, was introduced in districts and 
localities where salt was^ manufactured, or was capable of being easily 
produced ; the object being, as stated at the time, to leave the people 
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residing in such tracts without excuse for violating the law under the 
temptation of a high rate of duty, and to obtain some revenue in a part of 
the country where, from the great facilities for smuggling, it had been 
found impracticable to realise full prices. From inquiries held during the 
years iSho and 1861, the Government concluded that the loss of revenue 
entailed by the remission of a large proportion of the duty on the salt 
consumed within the saliferous tracts was, under existing circumstances, 
far larger than would arise w’erethe full duty levied. The system of retail 
sales at reduced prices was therefore abolished from the year 1862. 

From the commencement of the salt monopoly, a preventive establish- 
ment w'as employed for the protection of the revenue. This establishment 
was for the most part separate from, and independent of, the agency con- 
stituted for the manufacture and supply of salt, and was employed in 
Northern Behar to prevent the influx of lighter-taxed salt from the west- 
ward, and also within certain defined limits which included the saliferous 
tracts on the sea-board of Lower Bengal. By Regulation X of 1819 the 
general control of this preventive department was vested in the Board 
of Customs, Salt and Opium, established in that year. On the passing 
of Act XIV of 184.3, imposing an additional duty of Ri per maund 
on salt passing from the North Western Provinces to the eastward 
of Allahabad, the establishment in Behar was withdrawn. The one 
rupee was, in June 1847, reduced to 12 annas, and in April 1849 to 8 
annas. In March 1861 the additional duty was abolished. In Lower 
Bengal the limits within which the preventive force were entertained have 
been narrowed^ from time to time so as to concentrate their operations on 
the salt-producing tracts only. As a further check against illicit manu- 
facture within these limits, all salt under transport was required to be 
conveyed by certain specified routes and pass stations, and to be covered 
by protective documents, under penalty of confiscation. Merchants and 
dealers w^ere also required to record all sales and losses from their stocks 
on the reverse of their protective documents. The law and rules on this 
subject hjiye been modified from time to time. Those now in force are 
contained in Act VII of 1864 and the Government Notification issued 
under that Act In 1863 the special preventive establishment was abo- 
lished, and all duties previously discharged by them were delegated to the 
regular Police Force. In addition to the sea-board and salt-producing 
tracts, the Police have also to guard the frontiers of Arrakan to prevent 
the ingress of the lighter-taxed salt from those districts. 

In 1835-36 the excise manufacture of salt was first commenced by pri- 
vate individuals, but the continuance of the system was subsequently ne- 
gatived by the Court of Directors in 1840. In 1847 the manufacture of 
salt under certain excise rules was again permitted, but the quantity pro- 
duced is now very small and is limited to Orissa, the total quantities pro- 
duced in the three years ending 1889 having been — 

Maunds. 

'03.795 

244,507 

1^09 70,293 

The reasons for this decline in local manufacture are twofold. In 
Northern Orissa the salt locally produced can no longer compete with 
Liverpool salt, which is cheaply brought to the province by steamers and 
sailing vessels to Balasore. Liverpool salt is vastly superior in quality to the 
locally-made article, and the conditions of manufacture in Orissa are so in- 
efficient and costly that even if the salt were of much better quality it could 
not compete with imported salt. The manufacture was gradually declining 
when it became apparent to Government that its continued existence 
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could be due only to evasion of the revenue which was easy in the circum- 
stances. Proper control implied enormous expenditure, and it was there- 
fore determined to suppress the manufacture of panga salt (salt made by 
artificial heat). This having been done, the only manufacture left is that of 
ktirkuich salt (salt made by solar heat) in Southern Orissa, the conditions 
of such manufacture rendering control comparatively easy. 

Foreign salt was first imported into Bengal in the year 1818-19. No 
large importations, however, occurred until the year 1835-36. At first, 
and until the fixed duty system was adopted, Customs dues were levied 
at such rates as were considered necessary to maintain the average prices 
m the Government sales. As the old stocks of salt manufactured at the 
Government agencies were exhausted in 1873-74, the consumption in the 
whole of Bengal, with the exception of Orissa, may be said to be now 
supplied by imported salt. 


Production, Trade, and Duty in Lower Bengal. 

Trade. — The following are the descriptions of salt commonly imported. 


Manufactured by solar 

Manufactured by 

evaporation. 

boiling. 

French. 

Liverpool. 

Red Sea. 

Aden. 

Hamburg. 

Muscat. 


Bombay. 



X texuuiia ui nniL imo joengai were as loiiows, in tne year i Qbg-oo, 

all the salt being ^ brought to either Calcutta or Chittagong. Calcutta 
IS the centre of distribution for the province, except for that small tract 
which IS more easily supplied from Chittagong ; — 

From United Kingdom Tons. 

Germany 
Egypt 


Egyp 
Aden 
Arabia 
Persia 
Madagascar 


264,234 

20,317 

2,746 

33*782 

35>705 

7,207 

23 


Liverpool salt does not penetrate further west than the western frontier 
of !^har, Sambhar salt meeting it somewhere in the vicinity of Zamania. 

Duty.— The duty levied on salt is now R2-8. Since 1837 the rate of duty 
has been frequently changed. The duties have been as follow : From 
1837 to 1844 at the rate of R3-4 per maund. In October 1844 this rate 
was reduced to R3, in Apnl 1847 to R2-12, and in April 1849 to R2-8. 
in December 1859 the duty was again raised to R3, and in March 1861 
to K3-4. In January 1878 the rate was again reduced to R3-2, in 
R2-14-0, and in March 1882 to R2. On igth January 
1888 the rate was raised to R2-8, the rate now levied. 

In 1815 a convention was made with the French Government, under 
the terms of which the East India Company agreed to supply sufficient 
salt for the consumption of the French Settlement of Chandernagore at 
Orissa and M idnapore agencies. The quantities of 
salt thus simphed free of duty varied from 4,000 to 12,000 maunds per 
annum. This arrangement held good until the year 183,0, when the 
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Coi^any entered into an engagement to pay annually a sum of R2o,ooo to 
the French Government on their agreeing to buy their salt in the open 
market at the same price paid for it by other inhabitants of Bengal this 
payment is still continued. 
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II.— NORTHERN INDIA. 

Historic Sketch and Regulations. 

Under the Sikh Government, salt was one among forty-eight articles 
liable to customs, excise, town, or transit duties. The Sikh Government did 
not establish any systematic management for their salt revenue; no scale 
of duties was fixed. The cis-Indus mines were farmed out to individuals 
of rank and eminence. The farmer, as long as he paid in the amount of this 
contract, enjoyed a monopoly of the sale. He was under no restrictions 
as regards time, place, cr price. He might sell, wholesale or retail, at the 
time, or at distant markets. He might regulate his proceedings by the 
state of prices and markets, by the briskness or sluggishness of the demand, 
or if he preferred he might hoard up the salt in dep6ts or entrep6ts. 

The trans-Indus mines were managed differently or rather were not 
managed at all. They were held by the fierce mountaineers of Kohat ; no 
peculator would be rash enough to get up a concern there, and even the 
Government would have to collect its revenue with the sword; so the 
matter was compromised by surrendering the mines to some local chieftain 
on the payment of a small annual tribute, but the salt, when in transit, was 
liable to town duties at Peshawar and other cities. 

When the Sikh Government passed under British control after the 
Sutlej campaign, the Lahore Council of Regency, acquiescing in arrange- 
ments proposed by the British Resident, abolished the duties on twenty- 
seven articles, chiefly the products of domestic industry, indigenous agricul- 
ture, or internal commerce, and also reduced the duties on nine articip. 
All the interior lines were swept away, and the town and transit duties 
were abolished. The three grand frontier lines were kept up — one along 
the Indus, to intercept goods coming from the west; one along the western 
bank of the Beas and the Sutlej for goods, chiefly British, coming from 
the east ; and the third, running along the base of the Himalaya range, to 
meet the imports from Kashmir and Jummu. The province of Multan 
was excluded from these arrangements, which took effect dunng the year 

1847 

To compensate for the deficiency in the revenue occasioned by these 
remissions and reductions of duties, amounting together to upwards of six 
lakhs of rupees, a moderate toll on ferries was introduced, the excise on 
drugs and spirituous liquors was improved by a system of licenses, and 
the salt revenue was reformed. A fixed duty of two rupees on the Panjabi 
maund was demanded on this article from the merchants at the cis-Indus 
mines. But these duties were levied by a new contractor, who bore the 
cost of management and collection and paid to the State an annual 
revenue of six lakhs of rupees, being an increase of two lakhs on the 
previous outturn. No alteration was made in the management of the 
trans-Indus mines. 

After the annexation of the country to the British Empire in India, in 
March 184^, the Customs and excise duties levied in it under the reformed 
prangements introduced by the Council of Regency in 1847 were taken 
into consideration. By those arrangements duties were still levied under 
twenty heads. They comprised duties of customs both of import and 
export; excise duties on spirituous liquors and drugs; fines, seignorage 
on mints, tolls on ferries ; contract of the salt mines and other things. 
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From the year 1850 the whole of these duties were abolished, excepting 
three, namely the ferry tolls, the spirit excise, and the salt excise ; and 
one new tax was added, the stamp duty. An entire change was at the 
same time made in the system under which the revenue from salt was 
derived during the regency. Instead of letting the salt mines by contract, 
the Government took the management of the cis-Indus mines into its own 
hands, levying an excise duty at the mouth of the mine, of two rupees 
per Company’s maund on the salt delivered, to cover all charges, and 
allowing the salt after this payment to pass free throughout the British 
dominions, subject, however, to the additional duty of 8 annas per maund 
levied on all salts passing the special line at Allahabad, for the protection 
of the Bengal duty, which w^as 2 rupees 8 annas per maund. The manu- 
facture of alimentary salt in the Panjdb was at the same time prohibited. 

With respect to the trans-Indus mines, it was resolved, on political 
and social considerations, to impose a light duty of two annas per maund 
at the Bahadur Kheyl mine, and four annas at the other mines, and to 
allow certain perquisites to the local Khuttuk chieftain with a view to 
reconcile the hill chiefs to the new system. 

In 1851, in order to guard against the influx of this lightly-taxed salt 
across the Indus to the detriment of the revenue derived from the produce 
of the cis-Indus mines, a system of prevention, resembling that which 
obtained under the Sikh Government of watching the ferries of the Indus, 
was introduced. Under this system, parties were stationed at each ferry, on 
the eastern bank of the Indus, from Attok on the north to Leia on the 
south, controlled and watched by a roving party constantly moving up and 
down the line, the establishments on the upper portion of the line, between 
Kalabagh and Attock being superintended by one European officer, 
those on the low'er portion, between Kalabagh and Leia, by another. 

Production, Trade, and Duty in Northern India salt. 

The revenue was formerly collected through the agency of the Inland 
Customs Line, which was formed in 1843-44 and which was extended at 
various times, as briefly indicated above, until it reached from Torbeila 
near Attock, on the Indus m the Panjab, to the Mahanuddy in the Sum- 
bulpur District of the Central Provinces. It was 2,472 miles in length, 
and w^as manned by 10,496 officers and men. In consequence of the 
development of railway communication 764 miles of this line were abo- 
lished in the Central Provinces in 1874-75, and eventually in 1878-79 the 
whole line from Leia in the Multan Division in the Panjab to the Central 
Provinces was removed ; there remain only 325* miles from Leia to 
Torbeila on the Indus maintained for the purpose of preventing the low- 
taxed Kohat salt from crossing into the Panjab. 

Irrespective of this line, in February 1870 the Inland Customs Depart- 
ment assumed charge of the Sambhar Lake belonging conjointly to the 
States of Jaipur and Jodhpur, and in October 1878 they received charge 
of the salt sources at Pachbadra, Didwana, Phalodi, and Luni from the 
Jodhpur State. In addition to the above, the salt-works at Sultanpur and 
Nuh in the Delhi Division are worked under the supervision of the 
Northern India Salt Revenue Department. There is also the charge of 
the salt mines in the Salt Range in the Panjab, and a force, designated the 
Internal Branch, existing in Oudh, the North-West Provinces, and the 
Province of Behar in Bengal, for supervising the saltpetre trade, levying 
the duty on salt educed therefrom, and for the control of the manufacture 
of other saline substances, such as sulphate of soda, carbonate of soda, etc , 
administered by the above-mentioned Department. 
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The whole Inland Customs Department (now become the Department 
of Salt Revenue m Northern India) is administered by the Commis- 
sioner of Northern India Salt Revenue, formerly responsible to the re- 
spective Local Governments and Administrations within whose jurisdic- 
tions the Customs organization w^as established, but now^ immediately 
under the Government of India. The duties levied on the Customs line 
were on salt imported to the North of the line and sugar exported to the 
South of the line. 

Duty. — The general rates of duty on salt were as follow ; — 

Per maund 


From 1843-44 to 1845-46 • • • 

From iS 46-4;7 to end of 1859 . 

From beginning of i860 to March 1861 . 
From March 1861 to end of December 1877 
From January 1S78 to July 1878 . 

From July 187S to 9th March 1S82 

From loth March 1882 to iSth January 1888 

from 19th January 1888 to date • • 


on Rajputana salt, 

R a, 

• I 8 and R2, 

. 2 o 

. 2 8 

• 3 o 
. 2 12 

• 2 8 
.20 
. 2 8 


w^ith the following exceptions, viz. in the Sirsa Division of the Pan jab 
Section, the duty was 8 annas per maund for a part of 1843-44, when it 
was raised to Ri per maund, at which figure it remained until 1846-47, 
when the duty was equalised with that generally levied. In the Saugor 
Division of the Central Provinces Section a rate of Ri-8 per maund pre- 
vailed from the formation of the division m 1855-56, till the introduction 
of the general rate in 1859-60. In the Hoshangabad Division, also 
formed in 1855-56, Ri per maund was levied until a date in 1859-60, and 
thereafter Ri-8 until the general rate was introduced in 1860-61, 

The duty on Madras salts entering the Central Provinces was levied 
from the outset, until the abolition of the portion of the line across which 
it passed at R 1-8 per maund. Bombay salt entering the Central Prov- 
inces paid from the outset at the rate of Ri-8 per maund until ist Mav 
I S74, when a mileage rate was introduced on all salt travelling by rail 
from Bombay, the object of the differential rate being to level up the duty 
to a uniform rate by the time it reached Jubbulpur, where it came in 
contact with Northern India salt paying R3 duty. This mileage rate was 
abolished in 1878, when the salt duty was made uniform throughout India 
(except in Bengal and Burma). 

In addition to the above, all salt excavated in the Sind-Saugor Doab 
and the Kalabagh mines was subject to duty as follows : — 


From 1849-50 to April 1860 

From April i860 to September 1861 . 

From September 1861 to December 1877 . 

From January 1878 to July 1878 

From July 1878 to March 1882 

From loth March 1882 to 1 8th January 1S88 

From 19th January 1888 to date . . 


Per maund. 


M 

a. 

2 

0 

2 

2 

3 

0 

2 

12 

2 

8 

2 

0 

2 

8 


Salt excavated at the Kohat mines on the frontier of Afghinistin was 
subject to a duty of 4 annas, 3 annas, and 2 annas per maund. A uniform 
rate of 8 annas per Sikh or Lahori maund (loalb) at all the mines was, 
how'ever, ultimately introduced with effect from the 7th July 1883. 
educed in the process of manufacturing saltpetre has always been subject 
to the duty prevailing in Northern India. 
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Trade. — The production of salt m Northern India was as follows in 
the last three years (in Indian maunds of 826) : — 





1887. 

188S. 

1889. 

Panjab Salt Mines 

Kohat „ „ . . 

IVi^ndi 9 5 5) • • 

Sambhar Salt Source . 

Didwana . 

Pachbhadra „ 

Falodi „ „ . 

Sultanpur Salt Works 
Saltpetre Refineries . . 

• • • 

• • » 

• • • 


M 58,451 

560,933 

125,276 

4.512,661 

458,878 

777*856 

15*114 

455*409 

51,608 

2,256,796 

615,679 

126,848 

5*118,542 

584*304 

803,304 

45*431 

397*278 

51,826 

2*559*045 

634*300 

129,343 

2,916,916 

477,433 

547,776 

5,595 

256,219 

50,079 


Total 

• 

8,416,186 

10,000,008 

7.576,706 


There are not infrequently violent fluctuations in the quantity pro* 
duced, due to climatic causes at Sambhar. The Government endeavours, 
as far as possible, to guard against the vicissitudes of the seasons by keep- 
ing large stocks in reserve ready for the market when the outturn falls to 
a low point. This practice tends to ke^ prices steady. Occasionally, 
when stocks have run abnormally low at Sambhar, and it has been found 
necessary to raise the price to prevent absolute exhaustion, the place of 
Sambhar salt is taken in the Central Provinces and Rdjputdna by salt 
from the Government works at Kharagora on the edge of the Ran of 
Cutch and in the western districts of the North-Western Provinces by 
rock-salt from the Panjdb mines. 

ni.--BOMBAY PRESIDENCY. 

Historic Sketch and Regulations. 

The salt produced in the Bombay Presidency is partially exported 
beyond the Presidency by land to Central India, including Rdjputdna 
and Malwa, the Central Provinces, the North-Western Provinces, and the 
Nizam’s Territories, and by sea to British and Foreign Malabar in the 
Madras Presidency, and to Calcutta and the Straits Settlements. Under 
existing arrangements exports, both by land and sea, pay full excise 
duty in Bombay, with the exception of those to Foreign Malabar, on which 
a nominal charge of 3 pies per maund only, to cover cost of establishment 
at the salt pans, is levied, in pursuance of a trade convention concluded 
with Travancore and Cochin in 1865. Credit for periods varying from thirty 
to ninety days, according to destination, is allowed, however, in the case of 
full duty exports to the value of Rio,ooo and upwards, both by land and 
sea, on the exporter entering into an agreement and depositing Govern- 
ment securities blank endorsed of sufficient value to cover the duty, 
Down to 1874 exports to the Malabar Coast were free, subject to payment 
of customs duty on arrival, and the same system was followed temporarily 
in the case of exports to Calcutta from i860 (up to which year excise duty 
had been levied subject to a month’s credit under bonds) until 1874. In the 
latter year the system of pre-payment of excise duty was made general. 
The plan of giving credit on secunty of Government paper was introduced 
almost simultaneously, and these arrangements have since been main- 
tained with a short interruption during 1876-77, when exports to British 
Malabar were again allowed for a few months free of excise duty. Ex- 
ports to Calcutta and to certain fixed ports on the Malabar Coast are 
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allowed a drawback of excise duty on actual wastage not exceeding 5 
per cent. 

Mr. Plowden remarks in his report on salt in British India, dated 
24th May 1856, that “it was not until the 15th December 1837 that salt 
was erected, by Act No. XX. VI I. of that year, into a source of considerable 
revenue in the Presidency of Bombay; prior to that date it was one of 
many miscellaneous items, as under the Native Government.*’ Under 
Act XXVII of 1837 the manufacture of salt in the Bombay Presidency 
was placed under restriction, and the produce, in common with the im- 
portations of salt by sea and land, was subjected to a duty of eight annas 
a maund. The object of the duty was to compensate partially the loss 
to the general revenue from the abolition of inland transit duties. In 
1844, to set off a further loss of revenue from the abolition of the moturpha, 
or tax on trades and professions, the duty was raised from ist September 
to one rupee a maund, but immediately after it was reduced in the same 
month, with effect from the same date, to 12 annas a maund, at which 
rate It continued until August 1859, when it was raised to one rupee a 
maund, and was again raised on 13th April 1861 to one rupee four annas, 
and on 20th January 1865 to one rupee and eight annas a maund By 
Act XXIV of 1869 the duty was raised to one rupee thirteen annas a 
maund, and by Act XVI 11 of 1877 to two rupees and eight annas a 
maund. By the notification of Government, dated loth March 1S82, 
the duty was reduced to two rupees a maund. By the notification of Gov- 
ernment, dated 19th January 1888, the duty was raised to two rupees and 
eight annas a maund. 

Except in Gujrat and at certain works in Goa Territory the excise 
system is followed, under which licenses are issued for private manufac- 
ture at places approved of by the officers of Salt Revenue, which are 
guarded, and from which no removals are allowed, except upon payment 
of the prescribed duty, or under the credit rules already referred to. In 
Gujrat, where all the works in British Territory are the property of Govern- 
ment, the monopoly system was introduced in 1873-74, and manufacture 
was concentrated at two places only—Kharaghora on the borders of the 
Ran and Balsar on the sea coast of the Surat Collectorate. At Khara- 
ghora large crystal salt is made from brine wells under departmental 
supervision, bought from the manufacturers as it is ready and stored, and 
sold at the cost and risk of Government. At Balsar the salt is ordi- 
nary sea-salt, and Government merely fixes the price at which it is to be 
sold without taking it over or interfering directly with manufacturers. A 
small quantity of salt is issued annually free of duty from the works at 
Kharaghora to certain Native States and Chiefs, in pursuance of the ar- 
rangements for the establishment of the monopoly above referred to. 

By a treaty concluded in 1880, the manufacture of salt in Portuguese 
Territory was placed under the control of the British Government for a 
term of twelve years. On the expiry of certain tentative arrangements made 
for the first three years, J;hose in Diu have been handed back to the Portu- 
guese authorities, and private manufacture has been stopped at all works 
in pamaun and Goa, except such of those in Goa as the owners were 
willing to work under the British excise system. Besides these, manufac- 
ture is carried on at a certain number of selected works, either by the 
Portuguese Government on their own account, or by contractors for the 
British Government, to supply the quantity (about 140,000 maunds) of 
duty-free or nominal duty salt required annually, under the terms of the 
treaty, for local consumption, fish-curing, and manure. 

There were formerly certain works in Cambay Territory, at which the 
duty was shared between the Nawab, a territorial owner, and the British 
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Government as successor to the Chouth formerly levied by the . 

This arrangement, however, ceased in 1878, when the works were nnally 
closed by agreement v\ith the Nawab. Besides the duty-free salt issued to 
certain Chiefs in Guirat and to the Portuguese Government above noticed, 
the Nawab of Janjira is allowed, under a salt and customs convention con- 
cluded in 1S84., to purchase and remove duty-free from the neighbouring 
salt-works in British Territory the quantity required for the use of himself 
and his subjects. 

Production, Trade, and Duty m Bombay. 

Production. — The production has been as follows : Maunds 

,8S7 . 

1S88 . . • • 212,902 

1889 . , • . 270,864 

Trade.— T he production of salt in Bombay was as follows in the last 

three years (Indian maunds) : — 

^ ' 1887. 1888. 1889. 

Made by Government , . 2,436,4^8 2,681,926 *^774,668 

Made on private account . 7,201813 7 j 076>9°2 8,460,049 

Total • 9,6^8,226 9>758,888 10,240,717 

In Sind salt is made exclusively by Government, all private manufac- 
ture, in a country where saline soil abounds in every district and control 
is practically impossible, being absolutely prohibited. The Government 
works are located on the Moach plain on the sea face a few miles from 
Karachi. 

IV.— MADRAS PRESIDENCY, 


Historic Sketch and Regulations. 

The question of introducing a salt monopoly in the Madras Presidency, 
similar to that which prevailed in Bengal, was first mooted in paragraphs 
453 to 467 of a letter to the Government from the Board of Revenue, 
dated the 2nd of September 1799, the Board advocating its introduction. 
At that period the only salt-producing territories belonging to the Com- 
pany were the Northern Circars, comprising the Districts of Ganj'am, 
Vizagapatam, Rajahmundry, Masulipatam, and Guntoor, and the Ja- 
ghir comprising the district of Chingleput, Accordingly, in permanently 
assessing the land tax in 1802, the Company having, in the meantime, ac- 
quired the Carnatic and the Territory of the Nawab of Arcot by treaties, 
the exclusive right of manufacturing salt was reserved to the Government, 
but it was not until 1805 that the salt monopoly was established on its 

P resent footing to meet the expenses of the new judicial establishment, 
‘revious to that year the manufacture was either farmed out, or man- 
aged by the officers of Government, upon what system the records 
do not clearly show. The gross revenue, according to the most authentic 
estimate extant, amounted, on an average of years previous to the 
monopoly, to 80,000 star pagodas, or R2,8o,ooo exclusive of all charges, 
and the average sale price at the pans was 6 pagodas 6 fanams, or a little 
more than R21 per garce of 120 maunds. In the year preceding the 
monopoly the gross receipts amounted to ^2,21,607 and the charges of 
establishment to 8:11,467. 

The Board of Revenue, to whom the question was referred, declared the 
introduction of a monopoly impracticable, and advocated the imposition 
of a high duty on all salt, manufactured or imported, the Home manufac- 
turers being required to take out permits ana register their pans. The 
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collectors m general also preferred a fixed duty to a monopoly. All salt 1 
exported by sea, the Board thought, should be exempt from duty ; and I 
they forwarded the draft of a law framed in accordance with their views 
One of the members (Mr. Falconer) dissented from these views of his 
colleagues ; he considered the establishment of a close monopoly, as in 
Bengal, pract'cable and necessary, and recorded a minute on the policy of 
adopting that measure in preference to leaving the manufacture free The 
Madras Government, without entering in the least into the merits of the 
question, upon the simple ground that the introduction of a monopoly of 
the salt on the part of the Company on the principles of that established 
in Bengal had been prescribed by the orders of the Governor General in 
Council, rejected the excise proposition of the Board of Revenue and direct- 
ed such modifications to be introduced in the draft law as might be neces- 
sary to adapt it to the plan of a monopoly. The draft of a law for regulat- 
ing the revenue derivable from salt on the plan of a monopoly w'as accord- 
ingly prepared and submitted to the Government of India, by whom its 
general principles were approved, and, ultimately, Regulation I of 1805 
was passed on the 13th of September of that year, establishing the mono- 
poly in all the provinces of the Presidency, except Malabar and Canara, 
to which it was afterwards extended by Regulation II of 1807. Under the 
monopoly system the private manufacturers, who occasionally received 
advances from Government, and who w^ere paid at different rates varying 
with the locality, were prevented from selling the salt to any but Go\em- 
ment. The salt was resold by Government at a price calculated so as 
to include the purchase money paid to the manufacturers and the expense 
of storage, transport, etc , reduced to an average for the whole Presidency. 
This price was independent of duty, and at first was tw^o annas, but by 
Act XVIII of 1877 it was fixed at three annas per maund, and under the 
latest enactment. Act XII of 1882, three annas per maund is now the 
minimum rate at which monopoly salt can be sold cat duty. In the Eastern 
maritime districts these arrangements prevailed without modification up 
to 1881-82. In 1882-83 the Excise system was extended to the group of 
factories near Tuticorin. Under this system manufacture, storage, and 
sales are carried on under Government supervision on private account, 
subject only to the payment of the duty on removal from store plus a cess 
to cover interest on the capital cost of the works executed by Government 
under the old system, and made over to the licensees on the introduction 
of excise. The system has gradually been extended, so that out of the 
forty-six factories on the East Coast only six are worked under the Mono- 
poly, and the remaining forty under the Excise system. 

In Malabar no salt is manufactured. The district is supplied by 
imports from Bombay, Goa, etc. These imports were formerly made by 
Government, but Government has withdrawn from the trade since 1877, 
and now only charges import duty. In South Canara the excise system 
was substituted for the monopoly system in 1877, t>ut the local manufac- 
ture of salt was abolished in 1883-84, as the salt produced was of inferior 
quality, and the pans were difficult and expensive to guard. Even w^hen 
salt was manufactured locally, the supply fell short of the demand. The 
deficiency was made good by importations from the Bombay Presidency, 
as in Malabar. When these importations were made by the Government, 
or down to 1877-78 inclusive, the imported salt was sold at a price equal 
to the Madras duty, z.e. the general gross selling price (less three annas 
a maund) plus the supposed cost of the salt. Private imports on pay- 
ment of duty were also permitted, but the trade was almost nil until Gov- 
ernment withdrew from importation, as the cost of salt sold by Govern- 
ment had been improperly fixed so low as to forbid competition. Since 
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Government ceased to import the trade has greatly increased. Act XVl 

of 1879, for regulating the transport of salt, renders its conveyance in 
any vessel, other than a vessel of not less than 300 tons burden, illegal on 
the West Coast within certain limits, unless undercover of passes which 
practically confine the privilege to duty-paid salt. Certain quantities of 
^It are annually supplied to the French Settlements in the Madras Presi* 
dency, under an old convention with the French Government, at cost price. 
A further quantity, generally less than one thousand maunds annually, is 
also supplied at prime cost from the Canara District for the Ammdivi 
Islands: The greater part of Mysore and the Nizam’s territory and of the 
southern and eastern parts of the Central Provinces are supplied with 

Madras selling price of salt in the Madras Presidency has been 

as follows, miz . — 

annas a maund of Szfib from 1805 to November 1809. ^ 

,4 ^ „ from November 1809 to a date in 1820. 

Qi I, „ from 1820 to June 1828. 

„ from June 1828 to 31st March 1844. 

I rupee 8 annas a maund, reduced in the same year to i rupee a 
maund, from April 1844 to July 1859- 
I rupee 2 annas^a maund, from August 1859 to 2nd April 1861. 
1^6 " „ from 3rd April to 3rd June 1861. 

X ” 8 „ „ from 24th June 1861 to a date in 

1 rupee i f annas a maund, from a date in 1855-66 to October 1869, 

2 rupees a maund, from October 1869 to 27th December 1877. 

2 ,, n annas a maund, from 28th December 1877 to 9th March 

” 1882. 

2 rupees 3 annas a maund, from loth March 1882 to i8th January 
1888 

2 rupees ii annas a maund, from 19th January 1888 to date. 

These rates are inclusive of a cost price of two annas, or latterly of 
three annas per maund, and were formerly abated by 5 per cent, for 
purchase, without measurement or weighment, of a heap of 1,200 maunds 
Trade.— The production of salt in the Madras Presidency has been (in 
Indian maunds) in the last three years ; 

1887. i888. 1889. 

Made by Government , • 868,447 927^3 *2 1,220,969 

Made on private account . • 7 » 99 o^ 34 i 7»976>3i2 8,196,729 


V.— BURMA. 

In Burma until January 1888 the duty levied on salt was only three 
annas a maund : it was in that year increased to^ one rupee. There is 
a considerable local manufacture by artificial heat, in most of the littoral 
districts of Arakan, Pegu, and Tenasserim, and salt is also obtained from 
brine wells in Upper Burma 5 but in this portion of the province such pro- 
duction is of small importance. What the exact quantity produced may 
be it is impossible to say, for the collection of the revenue is based upon 
an estimated production per pan or pot, and the estimates, as may easily 
be understood, are probably far from the truth. The local authorities 
give the following figures:- 

1887 3375646 

1888 . 429»xi6 

1S89 . * . • ^ . • * 4 X 4 »XX ’9 

No salt is made by Government in Burma. 

s. 676 


Products of India. 


4^7 


Trade and Production of Salt in India. (G, IVatt) 


The local production was greatly stimulated by the increase of the duty 
in 1888, that increase falling upon imported salt. But the tax on locally- 
made salt having been raised subsequently to a level supposed to approxi- 
mate to the rate of duty on imported salt, it may be imagined that the 
stimulus has ceased to operate. The quantity manufactured in the prov- 
ince IS, however, entirely insufficient to supply the needs of the people, 
three-fourths or four-fifths of the consumption is met by imported salt 
from Liverpool and Germany, 

TRADE IN, AND PRODUCTION OF, SALT IN INDIA. 

The total quantity of salt produced in India in 1889 was just over 28 
millions of maunds, including: a small quantity produced in Gwalior, This 
quantity was supplemented by about 11,219,000 maunds of imported salt, 
the total quantity produced and imported amounting therefore to 39,225,276 
maunds, about two-thirds of the whole being salt produced in India. Im- 
portation IS practically limited to Bengal and Burma, which are the only two 
provinces where consumption is in the main met by imported supplies. The 
very small quantities imported into Bombay, Sind, and Madras are table 
salt for European consumption and rock salt from Muscat, supposed by 
orthodox Hindus to be specially pure and used by them in religious cere- 
monials. A small quantity is imported from Tibet into the Panjdb, the 
North-Western Provinces, and Assam, but though this salt is free of duty 
it is unable to compete with Indian-taxed salt except in the inner ranges 
of the Himalayas. It is mainly brought into Kumdon and Garhwal by 
Bhutia traders who import salt and borax and take away grain and other 
commodities. The total imports in the last three official years were as 
follow 
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Imports of Salt by Sea and Land into British India, 


Provinces. 

1887-88. 

188S-89. 

1889-90. 

Bengal 

Bombay . 

Sind 

Madras , 
Burma 

Northern India. 
Assam 

Mds, 

9 > 563 ,o 82 

3^974 

697 

1,388 

1,971,025 

33,330 

785 

R 

63,32,741 

26,051 

2,403 

6,479 

15,89,951 

1,34,467 

3,885 

Mds. 
10,159,805 
29,563 
599 
1,062 
672,927 
52,280 
33 ^ 

R 

81,01,819 

23,183 

2,415 

4,943 

690,483 

2,14,267 

1,711 

Mds. 

9,909,474 

6,043 

599 

1,470 

1,265,997 

34,623 

1 513 

R 

76,71,316 

25,170 

2,149 

7,481 

12,40,777 

1,39,817 

2,517 

Total 

11,574,281 

80,95,977 

10,916,567 

90,38,821 

11,218,719 

90,89,227 


Imports. 
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In the last of these years the imports came from the undermentioned 
countries 


Tons, 

United Kingdom ....... 285,767 

Germany 45>439 

2,746 

Aden 33^782 

Arabia 35a736 

Persia . .7,312 

Other Countries 26 
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The fonowing* statement may be oifered of the Imports of Foreign Salt 
placed alongside of Indian production, the figures in both cases being in 
maunds of 82^ ; — 





1S87-SS. 

18S8-89. 

1889-90 

Impo»‘ts . 

Production 

. 

. 

11,574.281 

27,586,696 

10,916,567 

29,560,806 

11,218,719 

28,006,557 



Total 

39,160,977 

40,477,373 

39,225,276 


These import.^ it will be seen by the table already given, are distributed 
in the provinces, but they go practically to Bengal and Burma. In the 
table given at the end of this article a classification will be found of the 
sources of local salt, grouped under the various provinces m which that 
salt is ultimately consumed. It need scarcely be added that the difference 
that may appear in the amounts shown in the tables given in this review is 
due to the fact of the one set of figures being importation and production, 
and the other the actual consumption, or rather the amounts that paid 
duty on going into consumption. 

The subjoined table shows the progress in consumption in recent years. 
In the five years ending with 1877-78, the increase, compared with the 
consumption in the preceding period, was very small, hardly exceeding an 
annual average of one percent. In the next five years (ending 1882-83), 
the rate of increase was nearly 3 per cent, yearly. In the last five years 
(ending 1887-88), consumption again increased, the average annual rate 
being over 3 per cent.— a rate much in excess of the rate of increase in the 
population. The great advance in consumption in this last period must 
be attributed mainly to (1) the reduction of duty in March 1882 to the 
moderate rate of R2 5 (2) the reduction in cost of transit effected by the 
substitution of railways for pack-bullocks and carts; (3) the energetic 
reforms in the last five years in the administration of the salt revenue in 
the Madras Presidency, which practically stopped the illicit manufacture 
of salt there ; — 


Years. 

Average annual 

Average annual 

quantity. 

duty. 


Maunds. 

.g 

1868-69 to 1872-73 

22,973,432 

5,75,19,725 

1873-74 to 1877-78 

24,183,707 

5,97,97,641 

1878-79 to 1882-83 

27,790,576 

6,59>39»847 

1883-84 to 1887-88 

32,475,600 

6,15,68,427 

1888-89 • . 

31,394,857 

7,58,82,438 

1889-90 

33,086,400 

7,93,06,523 
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SALT. 

Statement of Consumption of Sal-^ of oil kinds in the various Provinces of 
India, and the Duty paid thereon* 

CONSUMP- 

TION 

of 

salt in India 

Provisoes and Sources 

OF THEIR Supply. 

1887-88. 1 

1SS8-89 1 

1889-90. 

Quantity. 

Duty. 

Quantity 

Duty. 

Quantity 

Duty 


Bengal. 

Foreign Imports . • „ ? 

Imports fiom Bombay and 
Madras . . • • 

Excised Salt .... 

Mds. 

9,068,649 

554,965 

183,860 

B 

1,83.28,906 

11,10,330 

3,82,854 

Mds. 

9,181,77s 

499,679 

128,835 

a 

2 , 25 , 02,373 

13,18,978 

3,22,087 

Mds 

8,940,088 

530,104 

79,082 

R 

2*23,50,336 

13,35,260 

1,97,705 


Total 

9,806,474 

1,98,22,000 

9,810,289 

2,40,43,438 

1 

9 , 540,274 

2,38,73,301 


Madras. 

Impoits from other Provinces} 
pacing duty at Madras 
„ Bombay 

„ >. Goa 

Local Production , « • 
Excised Salt • « • . 

1,884 

1,039,30s 

51,309 

90^,396 

5,706,634 

3,882 

21,60,096 

1,06,027 

18,90,719 

1,19,06,247 

1,136 

1 , 079,953 

40,154 

747,472 

5,883,068 

2,859 

26,99,882 

1.00,385 

18,69,666 

*,47,04.191 

^ 1,475 

1,^84,738 

34,248 

868,696 

5,933,367 

3,671 

29,61,845 

85,620 

21 73,020 

1.48,33,413 


Total , 

7,704,528 

1,60,66,971 

7,751,783 

1,93,76,983 

8,022,524 

3 , 00 , 57,569 


Bombay. 

Foreign and Indian Imports 
and re nopals from Stock 
less exports to Calcutta and 
Madras . . . 

Imports from O0&, Damaun, 
and Dm .... 

5,848,728 

211,18s 

1,23,16,282 

4,54,32s 

5,529,986 

187,063 

1,38,27,150 

4,63,637 

5,846,108 

249,563 

1,46,18,081 

6,23,913 


Total 

6,059,913 

1,27,70,609 

5,717,049 

1,42.95,787 

6,095,671 

1,52,41,994 


Sind. 

Imports by Sea . . 

Excised Salt .... 

569 

233,934 

r,i6i 

4 , 8 g ,033 

576 

237,946 

1,439 

5,65,553 

588 

243,404 

1,471 

6,05,607 


Total 

234,503 

4,90,194 

328,522 

5,66,992 

243,902 

6,07,078 


Northern India. 

(N -/r. Provinces, Oudh, 

Paniab, Rajputana, Central 
India) etc^ 

^11 classes consumed except 
the next section . 

Mundi and Kohat Salt . . 

6,683,456 

697,731 

1,38,99.537 

2 , 56.675 

6,799,302 

773,759 

1,60,96,098 

2,93,530 

7 , 157,033 

828,137 

1,78,92,584 

3,14,347 


Total 

7,381,187 

1 » 4 I,S 6,313 

7 , 573 , 06 I 

1,72,89,628 

7,985,170 

1,82,06,931 


Burma. 

Imports by Sea 

Excised Salt .... 

1 , 931,222 

Not 

returned. 

3,83,564 

26,563 

314,153 

Not 

returned. 

2,64,201 

4S.409 

1,189,769 

Not 

returned. 

11,89,769 

1,29,881 


Total , 

1,931,223 

4 , 10,137 

3 i 4 ,iS: 

3.09,610 

1,189,769 

13,19,650 


Grand Total of Salt con- 
sumed IN Imdi^ . 

33,117,827 

6, 37 , * 6,303 

31,394,857 

7.58,82,438 

! 33,086,400 

7,93,06,523 


Net Revenue from Salt , 

- 

6,18,81,597 

- 

7,39,62,027 

- 

7 , 73 , 72,623 



Note — Ihis table omits from cons ideation the misjccUancous receipts which on the average] 
come to about R25, 00,000 per annum. 
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Quantities of Salt sold. 


Statement shewing the quantities of Salt sold per rupee in seers and deci^ 
mats of a seer of So tolas. 


[Average of the five years fro*^^ 


Provinces and Di/1SI0ns. 


1861 

1866 

1S71 

iS?6 

1881 

1886. 

1887. 

00 

18S9. 





to 

to 

to 

to 

to 









186s. 

1870. 

187s. 

18S0 

1885. 





Burma— 




42*6 

35 64 

31*42 

28 22 

31*66 

30 37 

19*94 

18*38 

18*43 

Pegu (deltaic) 
Pegu and) 

Upper Burma 
Arakan . 




24 2Z 

31 43 

24 82 

33*46 

23 38 

28 37 

24*31 

17 47 

14*56 




3091 

S 3'29 

31 77 

4436 

24 66 

35*40 

23*13 

34 *SO 

31*63 

32*79 

21 04 

37*60 

19 63 
31 34 
34 55 

IS 09 

31 39 

30 90 

13*83 
16*73 
23 39 

Assam- 




8*ig 

7 61 

831 

8*5 > 

10 99 

II 43 

1 1 *55 

9 84 

9*55 

Brahmaputra, 




7 33 

682 

7 10 

7*38 

9 82 

10*45 

10 21 

8*91 

8 73 

Bengal— 




8 26 

8*10 

8*05 

8 

11*03 

11*28 

II 29 

9*16 

9 *Si 





g*oi 

853 

8 57 

9 II 

II 78 

12 30 

12 29 

9*55 

9 64 





855 

8*24 

821 

8 88 

II 50 

11 97 

13 14 

10 03 

9 74 

Northern . 




7 80 

7 63 

738 

8 01 

11 08 

11 93 

1 1 *06 

9 S7 

9 48 





10 07 

8 83 

9 13 

10 49 

12*37 

12 8s 

12 79 

9*79 

10 23 

Chutia.Nagpur 




s 98 

6 35 

664 

7*37 

9*26 

9 79 

9*88 

8 07 

8 01 

Behar, South. 




831 

8 31 

7 75 

8 46 

ii*i6 

11*84 

iz 90 

10 01 

963 

Behari North. 




783 

768 

7*35 

8 03 

10 69 

11 49 

II 74 

9 73 

9 88 

N.‘W. Provinces— 
Eastern • 




6*8 

< 5*9 

7*27 

8*2 

9*7 

10*88 

11*48 

9*93 

976 





6*76 

7-01 

9*06 

9*51 

11*31 

12 1 

12*68 

11 08 

10 91 

Western . • 




7 19 

7 54 

9*34 

10 00 

11*69 

12 54 

12 98 

11 45 

11*36 

Sub-montane, 




7*32 

6*95 

8 14 

8 85 

10*92 

11*78 

12*14 

10*69 

10 63 

Oudh— 

Southern . 




676 

6*25 

7*41 

8*39 

9*84 

11*04 

11*77 

10*5 

10*26 

Northern , 




<575 

6*81 

7 S 3 

8*26 

10 37 

11*39 

12*00 

10*45 

10*41 

Rajputana— 

Eastern . • 






27*52 

19*45 

12*76 

12 94 

13*26 

11*68 

11 41 

Western . , 






S8 95 

38*00 

14*93 

18 53 

18*87 

16 37 

15*43 

Central India . 
Panjab— 




... 

... 

17 S8 

8 34 

I2*i8 

11*23 

12*15 

12 27 

12*84 

10*85 

10*82 

Central . . 




8 49 

8*01 

9*51 

13*01 

12*59 

II 31 

10 93 

Southern 




S 00 

7*99 

9*98 

8*70 

il 54 

13 S8 

13 00 

11*36 

10 54 

Sub-montane. 




9 94 

9 Of 

9 44 

10 33 

11*67 

14*37 

14 78 

13*92 

12 67 

North-Western 




27-90 

23*82 

34*68 

21*68 

32*63 

35*59 

23*81 

21 88 

23*74 

Western 




10 79 

10*56 

10*66 

19*43 

33*00 

23*30 

20 *I 6 

19*22 

20 17 

Sind and Baluchistan 



35 58 

37*32 

40 57 

22*09 

13*67 

13*89 

12 99 

11*36 

11*23 

Bombay- 










Z 2 ’ 8 i 

10 68 

, II 12 

Konkan . . 




17* I 

15*80 

15*88 

12*52 

13*44 

13*40 

Deccan . 




i 7'38 

14*52 

13 76 

11*67 

11*73 

12*40 

12*49 

10 80 

11*04 

Khandesh . 




14 71 

1330 

13*49 

13*31 

13*62 

13*89 

13*92 

11*64 

II 78 

Guzerdt 




19 85 

16*04 

17*44 

15*59 

13*99 

15*12 

IS OS 

12 34 

12*30 

Kattywar 

Central Provinces- 




... 

... 

41*96 

59 42 

40 63 

37*50 

40 oo 

40 00 

9 38 

40 00 

Western , 




741 

677 

8*09 

9*55 

10*06 

10 84 

10*96 

9*30 

Central . . 




5 53 

5*59 

7*19 

8*35 

9*75 

10*29 

10 50 

9 04 

907 

Eastern . 




7 72 

371 

685 

833 

8*98 

10 34 

9*55 

7 07 

8 75 

Berar 




10 45 

5 o 3 

8 28 

943 

10*56 

11*03 

10 96 

9 62 

9*55 

Nizam’s Territory 
Madras - 




14 02 

II or 

10 07 

969 

10 21 

10 37 

iS *68 

10 09 

8 87 

12*65 

8 99 

12*43 

Malabar Coast 




19-66 

17*09 

15*95 

X2‘52 

13*58 

14*97 

South, Central 




17*22 

14*51 

15 81 

12*72 

14 66 

iS 00 

14*35 

12 65 

12 70 

Central , 




13-56 

13 76 

16 81 

14*07 

14*42 

13*73 

13*36 

11*94 

11*68 

East Coast, North . 



20*33 

17*31 

16*23 

13*99 

13*45 

13*37 

13*00 

10 70 

1 2 'O'! 

East Coast, Central 



30*87 

17*27 

17*27 

14*60 

14*38 

14*47 

14*50 

13 50 

12*76 

East Coast, South . 



30*72 

17*33 

1707 

14*58 

15*43 

14*72 

14 10 

I 3 *l 6 

12 06 

Southern . 




19 78 

16*23 

i6*4S 

14*93 

16*20 

16*06 

IS 87 

13*84 

14*07 

Mysore 

, 



14 ‘ 1 S 

13*65 

11*92 

9 73 

10*37 

10*80 

10*36 

8*84 

8 98 

Coorg 

• 



15*50 

11*65 

10 54 

8*40 

9*6a 

11*94 

II 38 

9*33 

9*31 


Note. — It wUl be observed that when the number of seers procurable for a rupee is shown to» 
be greater, salt has grown cheaper, and the reverse when a fewer number is obtainable. 
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f John Watt^ l499'50i’ 

SALTPETRE, Man, GeoL Ind. Vol, HI, {Econ, Geology by Ball), 

This term is used to designate various salts found in a natural state in many parts 
of the world, chiefly South America, Spain, Persia, Hungary, but more especially 
India. Chili saltpetre has sodium as the base ; lime-saltpetre is often found on the 
walls of stables, while in vanous districts of India, potassium saltpetre, or nitre, is 
met with, either as an efflorescence upon the son, or disseminated through the super- 
ficial stratum itself. It is also found in plants, such as tobacco, sunflower, borage, 
etc , in certain porous rocks, in spring and rain water, and is produced artificially as 
the result of the process called “ nitrification.*’ In addition, caves in Cevlon, lenenffe, 
Kentucky, et ., which are resorted to by birds and other animals, are found to 
contain saltpetre, the birds, etc., providing the necessary organic matter by which the 
substance is formed when the other essential conditions are present. 

Saltpetre occurs in thin, white, brittle, sub-transparent crusts or silky tufts, 
composed of delicate hexagonal or rhomboidal^ crystals, which have a saline taste. 
The salt is anhydrous, non-deliquescent, and sparingly soluble in cold, but readily so 
in hot water. 

Wagner’s “ Chemical Technology'* (edition by Orookes) expresses very briefly 
and pointedly the theory of the formation of saltpetre, and its distribution over the 
globe. Although native saltpetre is met with under a variety of conditions, they 
all agree in this particular, that the salt is formed under the influence of organic 
matter. As already stated, the salt covers the soil, forming an efflor«cence, which 
increases in abundance, and which, if removed, has its place supplied in a short time. 
In this manner saltpetre, or nitre as it is sometimes called, is obtained from the 
slimy mud deposited by the inundations of the Ganges, and in Spain from the lixi- 
viation of the soil, which can be afterwards devoted to the raising of corn, or arranged 
in saltpetre beds for the regular production of the salt. The chief and main condi- 
tion of the formation of saltpetre, which succeeds equally in open fields exposed to 
the strong sunlight, under the shade of trees in forests, or m caveins, is the presence 
of organic matter, mz, humus, inducing the nitre formation by its slow combustion ; 
the collateral conditions are dry air, little or no rain, and the presence in the soil 
of a weathered crystalline rock containing felspar, the potassa of which favours the 
formation of the nitrate of that base. All the known loc^ities where the formation 
of nitre takes place naturally, including the soil of Tacunga, formed by the weathering 
of trachyte and tufstone, are provhed with felspar. The nitric acid is due to the 
slow combustion of nitrogenous organic matter pr^ent in the humus, it having been 
proved that the nitric acid constantly formed in the air in enormously large quan- 
tities by the action of electricity and ozone, as evidenced by the investigations of 
MM. Boussingault, Millon, Zabelin, Schoubein, Frochde, Bottger, 
and Meissner, has nothing whatever to do with the formation of nitre in the soil, a 
fact also supported by Dr. Goppelsroder’s discovery of the presence of a small 
quantity of nitrous acid in native saltpetre. ** 


Saltpetre, Nitre, or Potassium nitrate. 

f Port: Senitra, Russ, 
Nitre, Eng. Fr . Salpeter, Germ fsf Dut : Nitro, It & Sp, 
Vern. — Sunakhar^ shordy or shorah, shora kalrm (refined). Hind, Guz.; 
Sordy Beng. ; Shora^mithay Mar. j Soro-khar, G\iz,’,PoiH-luppUi or pot- 
hippUy ThU.-y Peiluppu,shdrd~kdramyTE.T^,l PetluppUy Kan.j Veti^uppa, 
sanda'oiay Malay.; Ydn^zznyBiJRM. ^ ^ edi lunuy pot^lumi. Sing.; Yava- 
kshroy (^)Sans. 5 IJhkxTy abqarymalh-i-baruty ShorUy shoz ah, 

Pers. 

References. — Ind., 315: Ainslie, Mai Ind,, I, 575/ U, C, Dutt 
Mat, Med. Hind.y 8g ; K, L, De, Ind. Drugs, 160% Baden-Powell, 
Pb, Pr.y /, 79 ; Buck, Dyes, and Tans, N.-W, A, 42, 78; Liotard, Dyes, 
76 ; Danay System Mineralogy, $92; Spongy Encyclop , 275/ Agrt.- 

Hort, Soc, T rans.f VII ,, i86“t 87 ; lourn,, XII,, 107 {old scries) ; Stevenson, 
^our. Asiatic Soc, Bengaly II, {1883), 23; Wagner, Ckem. Tech. (Ed. 
Crookes) y 184; O' Conor Review of Trade of India; Milburn’s 
Oriental Commerce; Proc, Hon'hle East India Company, i7go to 1820 • 
Report of the Committee of Warehouses (on a memo, from the manufac» 
iurers of Gunpowder), date I7g8* 

Occurrence. — This subject has already been briefly indicated in the in- 
troductory note above, and will be found to be still further elaborated 
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below in the chapters devoted to Manufacture and Trade. Briefly stated, 
it maybe said the saltpetre of Indian commerce is derived from Behar and' 
to a very much less extent, from several districts of the North-West Prov- 
inces, the Panjab, Bombay, Madras, and Burma. 

History.— Previous to the invention of gunpowder and the resulting 
demand for nitre— one of the most important constituents of that article— 
little attention seems to have been given to this salt by the Natives of India. 
So much was this the case that in Sanskrit literature, it may be said, there 
is no specific name for it. U. O Dutt {Materia Medica of the Hindus^ 8 g) 
writing on this subject, says, “ Nitre was unknown to the ancient Hindus 
There is no recognised name for it in Sanskrit.^ The Bhavaprakasa men- 
tions Suvarchikd as a variety of Sarjika or barilla, and gives Sord as its 
vernacular equivalent But Swvarchikd, according to the standard lexi- 
cons, is a synonym of Sarjika and not a separate article. Some recent 
Sanskrit formulae for the preparation of mineral acids containing nitre 
mention this salt under the name of Soraka, This word, however, is not 
met with in any Sanskrit dictionary, and is evidently Sanskritized from the 
vernacular Sordi a term of foreign origin. The manufacture of nitre was, 
therefore, most probably introduced into India after the adoption of gun- 
powder as a material of warfare. It is necessary to observe here that 
many writers have erroneously translated nitre into the Sanskrit term 
Yavak^shdra, This last, however, is not a nitrate but an impure carbonate 
of potash, obtained by reducing to ashes the spikes of the barley ” The 
lack of interest shown by the Native population in saltpetre was, to a certain 
extent, exemplified by the European traders, for we read in Mi'lb urn’s 
“ Oriental Commerce^^ (published in 1813) that '^we have had no account 
of the manner in which it is prepared in the East Indies, no person on the 
spot having taken particular notice of the manufacture.” For long the 
trade was carried on as a monopoly by the East India Company, who 
were bound under special restrictions and regulations which prevented an 
extended trade being carried on in this article. For over a century the 
Company were under obligation to supply to the British Government salt- 
petre to the amount of 500 tons (or 8,000 bags) annually, before being 
allowed to offer any for public sale. The trade in saltpetre has always 
been subject to extreme fluctuations, the course of political events, if likely 
to terminate in war, having a direct effect on it. In 1755 the quantity 
offered for sale was 14,747 bags, the whole of which, under the prospect 
of war with France (which took place early in 1756), was disposed of. 
From 1775, when disturbances with America commenced (which eventual- 
ly produced war with France, Spain, and Holland), to the year 1783, there 
were sold 120,154 bags. During the greater part of that time ^‘the 
putting up price” was ^£4 per cwt. In 1791 on account of the disturbed 
state of the continent, and especially the unsettled condition of the Prov- 
inces of Holland, the manufacturers of England were possessed of orders 
from abroad for considerable supplies of powder, and they wanted a larger 
quantity of nitre than the East India Company, consistently with their 
duty to the British Government, could furnish. 

The manufacturers thereupon applied to, and obtained from, the Lords 
of the Privy Council, a license to import nitre from the continent. At the 
same time the manufacturers complained of the monopoly in nitre (held 
by the East India Com|)any), and represented to their Lordships that 
prices were exacted for this raw material that were highly injurious to 
the gunpowder industry. In consequence, an Act was passed by which, 
and from September 179^? l^be Company are required to put up at each 
of their half-yearly sales, such a quantity of saltpetre as shall be equal to 
5,000 bags more than what shall appear to have been disposed of, upon 
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an average of the four preceding sales at a price of per cwt or 

£31 a ton in peace, ov £2 per cwt, or £^o a ton, in war. The Companj 
are also required by the same Act to supply 500 tons annually for His 
Majesty’s service, at the like specified rates.’’ If the Company failed to 
carry out these conditions, they were to forfeit their monopoly {Milburn). 
Under the above Act the East India Company continued to export nitre 
to the extent of 60,000 bags (about 4., 000 tons) annually; 500 tons of which 
were reserved for the British Government. Although allowed in the year 
1808 an advance in price to £50 a ton by the Government, it appears 
that from the risky nature of the trade, the East India Company did not 
consider it advisable to export more than about 4,000 tons annually. 
This quantity', too, was directed by the Board to be exported as * dead 
weight’ for vessels returning light. Thus, in a letter, written at the 
beginning of this century, to their Representatives in India, instructions 
were given to form proper assorted cargoes for eight or nine regular 
ships, a very considerable proportion of dead weight will be required. This 
may be effected by a provision of saltpetre, to the extent of 60,000 or 
70,‘^oo bags, and the deficiency may be made up with sugar.” With 
the exception of occasional extra demands, this annual * regular invest- 
ment of saltpetre ’ continued for a number of years the Company limiting 
their venture to little more than their contract supply to the English 
Go\ernment and standing orders. Sugar and saltpetre" were considered 
so bad in\estments that ^Uhey must necessarily constitute a drawback 
upon the profit on the raw silk and on other fine goods, which cannot be 
conveyed to England without the aid of some kind of dead weight.” In 
the Report of the Committee of Warehouses (published in 1793) it is 
shown that while the East India Company were required by the British 
Government to sell saltpetre at a dead loss— the price paid for the article 
having fallen from (in 1783} to 3^1-18-6 (in i789)—themanufac- 

tuiers of gunpowder were making large fortunes since the price of that 
article had (during the period named) declined only from ^^4-7-6 (per 
barrel of loolb) to ;£3-i2-6. This represented a difference in value of 
the raw materials of 65 per cent, and of only 18 per cent, in the price of 
powder. 

This s^ate of affairs continued until discoveries in Europe and Ame- 
rica established new, cheaper, and more regular sources of supply. 
Although the artificial manufacture of saltpetre may be said to have 
been the chief element that upset the old Indian trade, the discussion 
of the processes pursued would be beyond the scope of this article. 


HISTOflY. 


PURIFICATION AND MANUFACTURE OF SALTPETRE. 

Ball {Econ. Geology) states that more than two-thirds of the salt- 
petre which is exported from Calcutta is derived from Tirhut, Saran, 
and Champaran in Behar. The districts of Cawnpore, Ghazipur, Allah- 
abad, and Benares, however, also contribute, and so does the Panjab to a 
limited extent. About the year 1868 the manufacture of saltpetre in the 
Madura district, Madras, was a monopoly in the hands of a European firm 
who were under contract to supply the Government with a fixed amount 
annually. Latterly this trade. Ball adds, was found not remunerative, 
and accordingly w^as discontinued. 

Bengal (Behar).— As this province furnishes by far the largest supply 
of saltpetre, and is accordingly the locality where the industry may be best 
seen, it may be selected as a type of what is carried on in other parts of 
India, although to a much less extent than in Behar. The climate best 
suited for the production of nitre, is where dry weather follows the rains, 
and thus, by evaporation, allow’^ the salt to effloresce on the surface. So 
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MANUFAC- long ago as 1833, the manufacture of this salt at Tirhut was fully explained 
THRE 2. very able paper, by Mr. J. Stevenson, Superintendent of the Honoura- 

Bengal ble Company’s Saltpetre Factories, Behar, which appeared in Journal 
of the Asiatic Society) 2xidL as a more recent author does not deal with the 
subject in such detail, no further apology need be offered for reproducing m 
this place the main facts brought out by Stevenson : “The soil of 
Tirhut almost everywhere contains a large proportion of saline matter, 
such as nitrate of potass (saltpetre), nitrate of lime, sulphate and muriate 
of soda, etc. ;* but in general |the sulphate of soda is most abundant. 
The saltpetre (as well as the other salts) lies in patches as it were, some 
parts being more productive than others, according as carbonate of lime 
and sand alternately predominate. By analyzing the different soils I have 
found those places most productive of nitre to contain a redundancy of the 
former ; and, on the contrary, where the soil was unproductive, I found a 
redundancy of the latter substance. I am, therefore, naturally led to the 
conclusion, that carbonate of lime is one of the principal agents in the 
formation of this article. This will also account for the district of Tirhut 
being more productive of nitre than any other place in India, for almost 
half of its soil is calcareous; an average sample of it, collected from 
various places where saltpetre abounds, and carefully analyzed, gave me 
the composition as follows, 100 parts being operated upon ; — 

Matter linsoluble in the three mineral acids, Silex . . , so'o 

Matter soluble in ditto ♦ Carbonate of Lime • • , 44 3 

^Sulphate of Soda . , , 27 

Matter soluble in wat. : I ! 

(Nitrate of Potass 07 


100*0 

This analysis does not agree with Dr. John Davy’s, but be it remem- 
bered that that scientific gentleman operated upon saltpetre earth from the 
factories, which, of course, contains more saline matter than the general soil. 
In the month of November the loneahs, or native manufacturers of saltpetre, 
commence their operations, by scraping the surface off from old mud 
heaps, mud buildings, waste grounds, etc., where the saltpetre has deve- 
loped itself in a thin white efflorescence, resembling frost rind. This saline 
earth being collected at the factories, the operator first subjects it to the 
processes of solution and filtration. This is effected by a large mud filter, 
lined on the inside with stiff clay. It is a round hollow basin, in shape 
resembling the top of a well, from six to eight inches in diameter. A false 
bottom is formed of pieces of bamboo laid close, and resting upon pieces 
of brick. This leaves an empty space of a few inches above the solid 
bottom for an outlet to the filtered liquor. Over these bamboos a covering 
of strong close-wrought grass-mats is laid, which completes this simple 
form of filter The operation then proceeds with the process by spreading 
over the mats a thin layer of vegetable ashes, generally from the indigo 
plant, upon which the earth to be subjected to the filtering process is laid, 
and trodden down level, and to the desired solidity, by the operator’s feet. 
This requires great attention on the part of the man who performs it ; for 
if too solid, the water will pass through too slow ; on the contrary, if too 
soft, the water will pass through too quick ; for the solution of the saline 
matter to take place, and the full products would not be obtained. After 

* 1 have not been able to ascertain whether sajji mail (native carbonate of 
soda) IS found in this district j as far as my own observations have extended, it does not 
form a part of the composition of the soil. I also could not detect any alumina, thousrh 
It is likely some parts may contain it. j > & 
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this point has been adjusted, water is poured gently upon the earth to the ! 

depth of four or fives inches, according to the size of the filter and quantity jn 

of earth used (one of six feet diameter will filter 20 maunds of earth). Bengal. 

The whole IS then suffered to remain tranquil for several hours, during 

which time the water gradually passes through the earth, dissolving the 

saline matter in its passage, and filtering through the mats, drops into the 

empty space between the solid and false bottoms, and is convened by 

means of a spout of bamboo or a hollow tile, into an earthen receiver, made 

large enough to hold the full quantity of filtered liquor, and half sunk in 

the ground for the purpose. The saltpetre liquor thus obtained is more or 

less coloured with oxide of iron and decomposed vegetable matter. Its 

specific gra\’ity also varies with the quality of the earth operated upon. 

An average from a great number of filters gave me 1*120. The second 
process is to evaporate the saltpetre liquor to a crystallizing state, which 
is effected in earthen pots fixed in tw^o rows, over an oblong cavity dug in 
the ground, the interstices between the pots being filled up with clay. An 
aperture at one end of the cavity serves for an egress to the smoke ; 
another, at the opposite end, is used for the introduction of fuel, which is 
generally dry fallen leaves, gathered from the dm topes (mango groves) : 
such are the simple materials used in this part of the manufacture. The 
boiling IS continued till the liquor )s evaporated to the crystallizing point, 
w’hich IS ascertained by the operator taking, from time to time, a small 
portion of the liquor from the pots, and setting it aside to cool in small 
earthen dishes, like a common saucer. After the liquor has cooled, and 
the crystals formed agreeable to the practice of the operator, the fire is 
staged, and the liquor removed to large shallow earthen dishes (which are 
used instead of crystallizing coolers), placed in rows, and sunk to the brim 
in soft earth* At the end of about 30 hours the process of crystallization 
is finished. The crystals of saltpetre are taken out of the coolers, and put 
into baskets to drain, after which they are removed to the store-house, 
ready for sale. Dunng the operation of boiling, it occasionally happens 
that too much heat has been used, and the pots are in danger of boiling 
over. To prevent this the operator has a very simple remedy, which our 
more scientific operators might not be ashamed to take a lesson from. A 
bunch of dry jungle grass is fixed at a right angle to the end of a stick ; 
this is dipped, into the liquor, and held up over the pot, and the liquor, 
w^hich It had absorbed, falls down in a shower (cooled by the air) into the 
vessel it had been taken from. The temperature being thus reduced, the 
evaporation proceeds more steadily and the accidental boiling over is 
prevented. The mother liquor remaining after the crystals of saltpetre 
have been removed, is returned to the evaporating pots, and mixed with a 
fresh portion of the liquor from the filters, for a second boding, and crys- 
tallization. The extraneous salts, such as sulphate and muriate of soda, 
which the filtered liquor from the earth always contains, are partly found 
at the bottom of the pots (the muriate of soda in particular), and partly 
in the mother liquor, remaining after the process of crystallization. ^ But 
to separate them more effectually, the manufacturer passes the liquor 
from the boilers through a piece of coarse cloth, placed in a basket ; and 
when the liquor has drained through, the greater part of the extraneous 
salts are found on the cloth. To do this effectually, it is necessary that 
the liquor should be at the boiling-point, otherwise the saltpetre liquor 
would not leave the sulphates and muriates, but would form an anhydrous 
mass. The muriate of soda, or common salt, is rendered more pure by sub- 
sequent boiling. It is then called by the natives pahiaa and is sold 

in the bazars as an article for culinary purposes. The remaining extrane- 
ous salts— sulphate of soda, nitrate of lime, etc.— are returned to the earth, , 
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to underg’o a change by decomposition against another season. The 
nitrate is decomposed by the carbonate of potass, which the vege- 

table ashes, used in the process, contain. When solutions of these salts 
come in contact with each other, a mutual decomposition takes place The 
mtnc acid of the lime combines with the potass, and the carbonic acid of 
the potass combines with the lime. Thus two new salts are formed, viz, 
nitrate of potass (saltpetre), and carbonate of lime* In this manner the 
old earth, which has already produced saltpetre is, regenerated, and rend- 
ered productive against other seasons. The native manufacturers are 
aware of this fact, but, not being able to account for it on scientific 
principles, saltpetre generates ore develop es s'tltpetre-, but I 

dare say that most scientific men will concur with me that the above idea 
of the natives is next to a physical impossibility. Owing to the porous 
nature of the earthen crystallizing vessels, a part of the saltpetre liquor 
oozes through the bottom, and is absorbed by the earth on which the uten- 
sils are placed ; occasionally they are broken, and the contents, of course, fal is 
into the earth below. This earth is again subjected to the process of fil- 
tration, and the practice of the manufacturer, in order to obtain what had 
been wasted in^the above manner. Thus the loneahs proceed from season 
to season, without the least deviation or alteration m their manufacture. 
No persuasion, however reasonable, by way of improvement, will cause 
them to alter the plans which their forefathers had in practice 5 and it is 
probable that the methods used at present were the same three thousand 
years ago. The saltpetre obtained in the above manner, which I have 
attempted to describe, is a very impure article, termed by the natives dhoahy 
and is sold at the rate of from two to three rupees a maund. It generally 
contains from 45 to 70 per cent, of pure nitre. '1 he following analysis was 
tried from an average of several hundred maunds of what was stated to 
be of good quality, and brought three rupees eight annas per maund ; 
100 grams operated upon ; — 

Insoluble matter, sand, and mud ...... 5 ’® 


Sulphate of soda . . . • • ♦ • • 9’ * 

Muiiate of do. 80 

^1, Total impurity . 22 i 

Nitre 77 9 


100*0 

This may be taken as a fair sample of the quality that the loneahs pro- 
duce in general, but when it passes from their hands to the saltpetre 
merchants it is frequently adulterated with sand, mud, and dirty salts of 
various kinds, to such a degree that it scarcely contains 50 per cent, of 
pure nitre. A sample of this adulterated article from 15,000 maunds gave 
me the following result ; — 

Insoluble matter, sand, and mud 22*7 


Sulphate of soda 23*8 

M unate of do. 4’2 

Total impurity . 50*7 

Nitre 49*3 


100*0 


To produce the article called by the natives kalmee (crystallized in long 
prisms, meaning the best kind of saltpetre) the dhoah is re-dissolved and 
crystallized ) the percentage of nitre will then amount from 85 to 95 pure, 
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but this IS onK done by the opulent native merchants who supply the ' MANUFAC- 
Calcutta bazar, | TURE 

In conclusion, I have only to observe that the above methods of manu- | Bengal, 
facturmg saltpetre used by the N ati\ es of this country, although rude, \ et ’ 
are ver\ simple, and more effective than most of our s'cientific chemists," at 
first sight, would suppose. No manufacture in Europe can equal it in 
point ot cheapness and simplicity ; and when it is considered that these 
simple people have no knowledge whatever of chemistry as a science, it is 
surprising how well they manage to make the rough article. At least 
such w ere the ideas that struck me dunng the many hours (and I may 
add pleasant ones) that I have spent m observing the simple, but not alto- 
gether meftective, plans and operations of this industrious manufacturing 
people. 

The above notices claim no merit, except that of truth. They are the 
result of observations and notes taken on the spot, during a residence of 
two >ears in the district of Tirhut, province of Behar.’’ 

In a more recent article which appeared in the Journal of the Agri- 
cultural and Horticultural Society (XII, p, loy. Old Series) Mr. R. W. 

Bingham, Honorary Assistant Magisirate of Chynepore, describes the 
manufacture of saltpetre in Beharas follows : ** Saltpetre is made extensive- 
ly all over the district, particularly upon the sites of old towns and villages. 

It IS all made by a peculiar caste called 7tumah, and, so far as my experi- 
ence shows, is principally m the hands of Ghazipore and Patna muhajuns, 
who maxe }earl> advances, charging at 12 per cent, for the same. The 
nuniahs are a tolerably safe class, compared with the ordinary ryot, to 
deal with, and pay the zemindars a comparatively large price (if measured 
by the bigah) for the old walls and old sites in which they revel. The 
supply of saltpetre from these old sites appears to be practically in- 
exhaustible; for we find the n4mah very busy making up his piles of 
loose earth just after the setting in of the rains. This earth he exposes 
to the sun and the rain, and takes care, by erecting walls, etc., that the 
precious stuff is not wasted away. A casual visitor would not be able 
to understand what he is after, but when the hot suns of April, May, 
and June come on, then himself and his family boil aw'ay merrily, and 
eliminate saltpetre and salt from this apparently useless soil. Then 
the mahajan is on the look-out and secures the saltpetre as it is 
made, and carries it to his own refinery for final manipulation; while 
the salt which is*ahva>s bitter, and I should say unwholesome, under 
the name of khari mmuck is sold to the lowest classes of the community 
at a cheap rate. The business must be a profitable one, as the large 
bankers of Ghazipore, Patna and Benares are alw^ays ready to go into 
the trade, and to advance money to responsible middlemen of Sasseram, 

Bubbooah, and other local marts for the purpose of its extension. Some- 
times these men experience considerable trouble in recovering their ad- 
vances, but in that case they quietly walk off with the bullocks of the 
nuniah, who, considering himself as the assammi of the man from 
whom he receives advances, never dreams of making any complaint, but 
begs or borrows from his comrades or friends till he has got money enough 
to release them by paying back principal and interest ; well knowing he 
will get no more advances, and will, besides, be put out of caste by his caste- 
mates if he does not, at all events, pay the original advance. If, on the 
contrary, he makes more saltpetre than will cover his advance, and he has 
no particular ceremony going on, he will clandestinely sell his partially 
refined saltpetre to other petty purchasers, and get drunk while the money 
lasts, and ask contemptuously ‘ What, am I a poor man that I should 
work’ ? The trade is too hazardous a one, an J the petty advances spread 
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over too wide an extent of country to make it worth the while of Europeans 
with capital to attend to 5 in consequence it is almost wholly in the hands of 
the large houses abovenamed (who are connected with Calcutta Native 
firms) and who m turn have their small branches in every petty town in the 
district.^* 

Panjab. — The exports of saltpetre from this province during the year 
1889-90 came to 67,771 maunds valued at R3, 38, 855* Of that amount 
46,552 maunds is in the rail-borne trade shown as having been drawn 
from Delhi City, 45,180 maunds from the Cis-Sutlej territory, and 17,147 
maunds from the tract of country between the Jhelum and the Sutlej. 
These facts may, therefore, be accepted as denoting the region from which 
saltpetre is derivable in the Panjab. 

The following series of passages may be given as manifesting the 
methods pursued in the separation of the salt from the soil, as also its 
refinement. 

Under the name of Shorat nitre is found as a natural efflorescence 
over the ground in many parts of the Panjdb, especially near old build- 
ings. In H. Baden-Powell’s {Panjdb Prod,^ 79) will be found a full 
account of the manufacture, as carried on in that province, from which 
the following extracts may be sufficient : “ Saltpetre is manufactured 
in two methods, first, by boiling ; the other, by evaporating in shallow 
basins, termed * agar? The boiling pans pay R2 a year as their tax 5 
the dgarSi R8. The whole number of pans in the Panjab appears to be 
4,200, and 20 agars. The annual yield of the pans is variously esti- 
mated at from 100 maunds in Hissar to 35 maunds in Multdn, but this 
latter is much too low. The chief expense of preparation is in fuel and 
wages of work-people. In Sialkot, it is calculated, the profit to the maker 
is about 65 per cent, on his outlay. Mr. Roberts thinks this about the 
average of the whole province.’’ 

In the Lahore Chronicle, May i855j will be found a good description of the pro- 
cess of manufacture as earned on in this Province, written by Mr. Gardener, and 
from which the following particulars may be taken : ^The saltpetre trade is^ still 
in its infancy, and should it receive the impulse of European capital and energy the 
Panjab is capable of producing from 4,000 to 5,000 tons yearly of this useful and n pes- 
sary article, which would realize somewhat about jg" 70,000 to 10,000 annually in 
the London market. The surface of the soil is scraped off with a small spade, 
(called kai or kudar) to the depth of an inch or two, and collected into conical piles 
or heaps from two to four feet high, which are afterwards removed sometimes four 
to SIX miles, to attain a locality where fuel and water may be convenient ,* there the 
proc^ of accumulation proceeds, affording employment to both the male and female 
members of numerous families, until a sufficient quantity of the earth is procured 
to insure to them the manufacture of saltpetre, at least for a season, or, say, five or 
SIX months. These people are generally solely dependent on this article for th^ir 
subsistence. The accumulated earth is their whole stock-in-trade; it is usually lit 
exposed to the full action of the weather, without, however, any perceptible detriment 
or change. The process of extracting the saltpetre next ensues. Large-mouthed 
earthen vessel®, of the form of those used on the Persian wheel, are placed on an 
earthen tnpod, each vessel having a small aperture at its bottom ; first, a layer of 
straw and then of wood-ash is introduced, and on this the saltpetre earth is loosely 
placed to within a few inches of the mouth of the vessel. The straw acts as a filter 
and, no doubt, expenence has taught them the chemical and neutralizing property 
of the potass contained in the wood-ash ; a line of such vessels is erected, with earthen 
empty cups beneath the orifice of each vessel, to receive the dripping liquid, the 
earth m the pot being kept well saturated with water until the whole of the saline 
m^ter contained m it is pretty well carried off. This simple, though wearisome, 
and night, to ensure a sufficient supply or quantity of 
S ™ . dafiy operations. This liquid usually contains but from two 

W ^ weight of the required article. Oval iron pans, from one to two 

feet ffiameter, and six to nine inches in depth, are next filled with the liquid; and 
heat being applied evaporation commences ; the diminishing quantity of liquid being, 
from time to time, replenished by additional supplies, f his part of t§e process 
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requires care and experience, and occupies fromtwelve to eig’ht^en hours of continued 
labour. The impurities, as they rise, are carefully skimmed off the surface of the 
boiling liquid, from which, on attaining a certain degree of concentration, the impure 
salt and other foreign matters are copiously precipitated. 

This results from the muriate of soda, or, properly speakinsr, the chloride of 
sodium, being equally soluble in cold as in h tt water. The filthy sediment is 
scooped out ot the bottom of the pan at intervals and heaped by the side of the 
boiler. The small pan, in the Upper Panjab, after thirty to thirty-six hours’ con- 
tinued labour, usually yields 8 to i6fii saltpetre, while the larger pans, of the lowei 
country, in the same time, wall yield from 15 to soft, the average yield being the 
medium figures of each. The quantity and even quality depend on the nature and 
richness of the earth used 

The soil of the lower part of the Panjab contains a much stronger impreg- 
nation of common salt than the upper. A line di awn from Pmd Dadan Khan or 
from Kalabagh eastwards to Pakpatan on the Sutlej, would pretty well define the 
line of difference.” 

North-West Provinces and Ondh — Next to Bengal these prov- 
inces are the most important sources of saltpetre in India. According 
to the Annual Report of the Rail-borne Traffic, the exports in 1889-90 were 
226,302 maunds, valued at R 14,70,961. These were sent mostly to Calcutta 
(208,650 maunds), Bombay port (10,438 maunds), Rajputana and Central 
india (2,989 maunds), and the Central Provinces (2,383 maunds). That a 
very conside'-able quantity appears in the rail returns as having been 
derix^d from the Agra Division (117,299 maunds), Oudh (45,369 maunds), ! 
Allahabad (38,237 maunds), Meerut (17,879 maunds), and Benares (7,264 
maunds). Although these are merely the blocks from which the supplies 
were drawn and not necessarily the districts in which the article was 
actually prepared ; still, the figures given denote approximately the impor- 
tance of the districts of, supply in these provinces. 

Very little has been published on the subject of the saltpetre industry 
of these provinces, but the following extract may be accepted as exemplify- 
ing the method of preparation or isolation from the soil and refinement 
as practised : — 

Saltpet»-e, both crude and refined, is exported in considerable quantities. In the 
manuiacture of crude saltpetre there are two processes, the or artificial-heat , 

process, and the aliya, or solar-heat process. In both of these processes it is necessary 
to make the brine first, and, for this purpose, a shallow trough (kariya) is excavated ; 
in some mound or artificial eminence raised a few feet above the level of the ■ 
surrounding country. The trough is usually from 18 inches to 2 feet broad, 7 to 
10 feet long, and from i8 inches to 2 feet in depth. The bottom is lined w’lth several 
rows of bncks, on wh-ch are laid twigs of cotton or stalks of arhar, and over these a 
layer of grass, so as to form a rough kind of filter, while the interstices left between 
the bncks allow the brine to flow. About twelve maunds of earth irnpregnated with 
saltpetre are then thrown in loosely and covered by about fifty to sixty s^haras ot 
water for eight to twelve hours, when it is allow'ed to run off into a reservoir (kanda), 
and yields about 25 to 30 kkaras of brine. In the Jaria process thebnne is then boiled 
for about six or seven hours in a bowl-shaped boilerof iron (^ara/zz) to crystallizing 
point. As soon aS a drop of the liquid wll solidify on a leaf, the fire is damped and the 
solution is removed to earthen vessels known as ndnds, where, on cooling, the crystals 
form and yield about one-half the weight of saltpetre, the liquor left in fiie stands, on 
the removal of the crude saltpetre, is known as tor, and may be used for extracting 
alimentary salt, oi be sprinkled again over the kariya. About four maunds of wood 
or five maunds of leaves are required as fuel for one operation, and the permission to 
gather and use the wood or leaves is usually included in each case. The leases 
varyfrom W 10 to Rioo, but the average forithe circle/including the Etawa and Mainpun 
distncts, is Ri6 to RiS per factory maund. The ahya process allows_ the brine to now 
into a large, shallow vat of masonry known as a kari. The vat is about six inches 
deep, and there are usually two or three m each factory,^ placed on different levels 
to allow of the bnne flowing from one to the other until the saltpetre forms This 
process occupies about two days in favourable weather, and can only be followed in 
the driest and hottest weather. The same quantity of saltpetre and twice the amount 
of alimentary salt is produced. To refine the saltpetre some thirty ^haras of water are 
boiled m a large iron vessel, and to this are added some five maunds of crude } 
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saltpetre, and the solution is allowed to boil for two hours. It is then drawn off 
into a la»-g’e wooden troug’h or succession of troughs, and when the sediment falls 
to the bottom, the clear solution is drained off and allowed to cool, i he operation 
takes irom three to five days and gives about two maunds of refined saltpetre. The 
boiling IS generally continued until five vats are filled, when the crystals are removed 
from the fir«t vat, and the remaining tor or mother liquor is again worked up with four 
maunds of crude saltpetre and some water, so as to prevent the liquor from becoming 
too thick for crystallization. The alimentary salt produced pa>s duty at S3 per maund 
and sells for R4 per maund. The cost of manufacture varies in every parganah, as 
well as the cost of the case of the right to remove nitrous earth. As a rule, 
a crude factory can yield fifteen sers of crude saltpetre a day, or about a maund 
every three days during the working season, worth R3 8 Against this must he 
charged wages of licensee and labourer for three days, at two annas a day, 12 annas; 
fuel 7| annas; lease, 3 annas; hire of boiler, 3 annas, or Ri-9-6 per maund. For 
seven'maunds of refined saltpetre valued at R 47 - 4 j or R6-12 per maund, the charges 
are for three labourers, 6 annas; fuel, R1-4 ; hire of boiler, annas; lease, 4 annas; 
and value of maunds of crude saltpetre, R32-2 or a total of R 35 “i- 3 » leaving 
R 1 2-2-9, profit on the operations out of which the license, amounting to R50 per 
annum, must be paid Another refining process known as ras-^alm is thus conduct- 
ed, A certain quantity of crude brine is boiled to crystallizing point, and when 
incalescent, two or three maunds of raw material are added, and the boiling is conti- 
nued for an hour longer. The solution IS then removed to the vats as before, and 
when the sediment has fallen to the bottom, the supernatant liquor is retransferred 
to the boiler, and mixed with a portion of the or mother-liquor, is again boiled 
for two hours- The salt then precipitates and after its removal the solution is deposit- 
ed in vats, and crystallization takes place. This process gives the superior saltpetre 
known as and also a considerable quantity of good alimentary salt. There 

are several hundreds of crude factories, but only a few refineries, in the distiict. 
The rasi factories number about a hundred ; eachrefineryemployssixto ten workmen ; 
bkari works, three labourers, and the license and crude saltpetre factories, two 
men. A crude factory with one boiler can turn out eleven maunds per mensem, 
or in the seven working months about 80 maunds of crude material, worth on an 
average about three rupees per maund” {Maznpuri Gaet) SS 1-533. 

Bombay.— Little or no mention of saltpetre manufacture occurs re- 
garding the districts of this province, except that of Ahmedabad. The 
following passage, however, regarding that district may be accepted as 
conveying ihe chief ideas that prevail The method of isolation and puri- 
fication pursued resembles more that of the Panjab than Bengal: — 

At the beginning of the century, near certain villages in the Limbdi district, such 
as Thalavad and Patan, etc , saltpetre was made in large quantities. But on the intro- 
duction of British rule the widespread peace and the cheaper supply from Bengal put a 
stop to the Gujarat manufacture. The Vanias declared that, because of the murder- 
ous uses to which gunpowder was put, it was a sin to make saltpetre, and in 1825, 
except a little by Musalmans of the Bohora class, none was produced. In 1830 the 
Revenue Commissioner, Mr. Dunlop, made an inquiry into the cause of the failure of 
the manufacture, and by the help of Mr. Vaupell, a crentleman of much intelligence 
and knowledge, suppli^ Government with a full account of the processes employed 
and of the state and prospects of the industry. The manufacture was then on a very 
small scale The Vanias opposed the Bonras in their attempts to increase the pro- 
duction, and a Parsi, who had come to Dhollera with pots and other tools, failed from 
ignorance of the pioper kind of earth. Still the Natives were willing to make saltpetre, 
and if a demand arose, at a shilling for five pounds (R4 the waw), an unlimited 
quantity might be supplied Bengal saltpetie, though a little dearer and inferior to 
the best local vanety, was even in Limbdi able to compete with it. Unless Govern- 
ment came forward as a buyer, there seemed little hope of reviving the industry. 
The manufacture is carried on only dunng the cold season. The earth used, 
of a dark red, mixed with white, becomes whiter the deeper it is dug. The 
richest patches are near villages in places frequented by cattle. When one plot is 
exhausted the workers change to another and keep moving so long as the cold season 
lasts. Except the alkaline earth and pure water, nothing is used in the manufacture. 
The first process is to scrape off and gather the surface soil When enough is gathered 
the earth is placed m large pierced earthen vessels called Fresh water is then 

poured on the earth till the vessel fills. And as it strains through, the salt water is 
collected into smaller pots, mona, placed below. These are again emptied into deep 
iron pans, karav, holding from ten to twenty-five monas of the strained liquor. 
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These iron pans are set ove- a cow-dung fire and as the contents boil and evaporate, ^ 
common sea-salt torms, and as it forms is taken away in pierced iron ladles. The 
boiling goes on till, as the water begins to cr3’stalli2e, it thickens into a jelly. It is then, 
in the evening, poured into shallow earthen vessels, kunda^ and allow^ed to stand all 
right In the morning the crystallized nitre is taken away and put into bags. In 
this state, called ek'vara single, or once washed from its large proportion of comrnon 
salt and other impurities, it is of no use. ^ To refine it, the saltpetre is again washed 
and purified in clear fresh water. It is then termed betda or twice washed, and, 
though somewhat interior to the Bengal variety is used for making gunpo^vder. After 
a third puiifyung, it is called tevda, or thrice washed Thus the best saltpetre made 
in Gujarat is prinapally used in the manufacture of the finest gunpowder called 
ranjki, or priming pow'der. Besides these varieties at Sami and Munjpur a kind called 
kaLmif charged with alum is much used for fireworks ^\Bontbay Gass.y VoL IV^ 125). 

Madras.— It has already been stated that formerly saltpetre was 
manufactured in the Madura district, but that the European firm^ who 
engaged in the trade had found it unremunerative, and had, accordingly, 
discontinued the manufacture (Madura Dist. Man,^ 25), Mention is 
also made of the industry in Nellore, where, in 1873, the estimated 
possible outturn was put at 556 maunds, valued at R3 a maund for 
single refined, and R4 a maund for double. Several other districts are 
also known to afford the salt, but the industry can scarcely be said to be 
one of any importance in South India. 

Burma. — “ Saltpetre is manufactured in several places in Upper Burma 
to about 50 tons annual!3^ It is found in some of the caves of Tenasserim 
and is imported into Rangoon’^ {Balfour^ Cyclopcedta of India). Ball, 
however, says that “in Upper Burma there appears to be a large manufac- 
ture and the price realised is high (Indian Economist ^ VoL Vj 14). 
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EUROPEAN MANUFACTURES AND USES. 

“ The chief use of saltpetre is in the manufacture of explosives, fully 
five-sixths of the total consumption being applied to this purpose” 
(Spons^ Encycl.). The readiness with which this nitrogen compound parts 
with its oxygen, as also the large percentage of that element which it 
contains, combined with its non-deliquescence, renders it of the highest value 
in the manufacture of explosives. In the manufacture of gunpowder, 
potassium saltpetre is exclusively used, the analogous sodium salt being 
unsuitable for that purpose on account of its slow combustion and 
tendency to absorb moisture from the air. On the other hand, in the 
manufacture of nitric acid and other uses. Chili, or sodium saltpetre, 
is preferred to nitrate of potash on the score of cheapness, and because 
it produces about 7 per cent, more nitric acid, weight for weight — 60, 
as against 53. 

To render the crude saltpetre fit for the manufactures of gunpowder, the 
impurities, chiefly the chlorides of potassium and sodium, have to be separ- 
ated. The foil owing ex tract of the process of refining, taken from Spons’ 
Encvclopesdia, is given in extensoy as it would appear that Indian saltpetre 
has been objected to in certain of the colonies on account of its colour, the 
colonial buyers preferring to secure the refined article from England. To 
refine saltpetre advantage is taken of the “different rates of solubility of 
the various salts at different temperatures, partly upon the mechanical 
action of animal gelatin upon the extractive matters contained, and partly 
upon the fact that crystals of saltpetre, being homogenous (that is, 
consisting of one salt alone), separate out without contamination from the 
solution containing the chlorides of potassium and sodium. The crude 
article is dissolved in boiling water, the salt being added to saturation and 
the heat gradually increased. A density of i'5 or 1*6 should be attained. 
Small quantities of dissolved glue are introduced into the boiling solution, 
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USES. I which separate out the various extractive matters These partly rise to 
the surface, and form a scum which is removed from time to time, and 
possibly sink to the bottom of the pan. Sometimes the hot solution is 
further diluted with water to prevent the depositing of crystals of salt- 
‘ petreand allow time for the insoluble matters to separate out. The liquors 

; are then run off into flat copper crystallizing pans, and, while cooling, are 

kept thoroughly stirred up with wooden rakes to prevent the formation of 
large crystals, which are apt to contain appreciable quantities of the mother 
liquors in their interstices, and yield, when pulverized, a damp powder. The 
fine needles which are obtained, having^ the appearance of a white powder, 
are termed " saltpetre flour ’’ This is fished out and thrown upon a 
wire-gauze strainer placed across the crystallizing pan, to drain, the 
mother liquor falling back into the pan. The saltpetre flour is almost 
pure, the mother liquors containing the chlorides and returning them into 
i the pan. The flour is then removed to the wash-pans and treated with cold 
water, or a saturated solution of pure saltpetre. The wash-pans are usually 
about 10 feet long, 4 feet wide, and 3 feet deep, fitted with a false bottom, 
upon which the flour is placed. When thoroughly washed, and freed from 
all adhering mother liquor, it is dried at a gentle heat and sifted to separate 
out the lumps. The mother liquors are evaporated, a sufficient quantity 
of potash salt is added to decompose the nitrates of the earths contained.!, 
and worked over again as crude lye from the saltpetre earths {Spons^ 
Encycl , /, 275-27(5). It would seem that the methods followed by the 
Natives of In(iia might be improved on the pattern of the European refine- 
ments without entailing any great extra expenditure. The use of glue at 
all events might be recommended The complaints made against the 
Indian article by the Australian and other consumers might, as it seems, be 
thus easily removed by a very slight impiovement on the Indian methods 
of manufacture. 

Dye. — Saltpetre is used as a mordant, especially in the case of wool- 
dyeing with animal colours, such as lac or cochineal. Sir E. O. Buck says 
that the peculiatity of the process adopted in India consists in the use of 
a preparation known as iezah^ This '‘is a distillatmn from saltpetre, 
sal-ammoniac, sulphate of iron, and alum in the following proportions ; — 
Saltpetre 8 parts, sulphate of iron 8 parts, sal-ammoniac 2 parts, and alum 
2 parts. These are mixed in an earthen jar, used as a retort and placed 
over a fire, the distillation being conducted much in the same way as that 
of country spirits The vapour is conducted down a tube into a second 
jar, the condensation being effected in the tube, which is cooled by being 
wrapped in wet rags. The tezab is mixed with some lemon-juice, and the 
dyed cloth is boiled in it for about half an hour” (Dyes of North-West 
Provinces, 76)- Liotard {Dyes of India, 7dj alludes to the practice fol- 
lowed in Lahore with the lac-dyeing of wool. “ The mordant used is an 
arid prepared from kahi (salts of iron), saltpetre, and sulphur. The modus 
operandi is thus explained ; the woollen fabric is steeped in the dye equal 
to it in weight, and hot water is then poured on it The vessel is then 
closed up for three or four days, by which time the whole of the dye is 
absorbed in the fabric, which is then washed. Subsequently, the mordant 
is mixed with the dye and the fabric is then placed in the mixture and 
boiled over a fire. The result is a crimson colour which is fast. ” The 
writer is not aware of any very special mention of the use of saltpetre in 
dyeing in Europe, so that the few brief remarks offered above regarding its 
use by the Indian dyers are likely to be read with some degree of interest. 
Similar passages might be cited from other works, but it is, perhaps, enough 
to repeat that saltpetre as a mordant is used chiefly with wool or with 
animal tinctorial re-agents. 
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Medicine. — This salt is eliminated chiefly by the kidneys, and in its 
passage through them it acts as a stimulating diuretic, the urine containing 
it as a nitrate, thus unchanged. It has distinct diaphoretic powers and 
hence, by getting the skin to secrete freely, there is, under its use, a fall of 
the temperature in most febrile states. Ainslie {Mat. Ind.^ Vol, /, J75) 
says ; The Native doctors prescribe saltpetre for nearly the same pur- 
poses that we do; to cool the body when preternaturally heated, and in 
cases of Neercuttoo and KulUaddypoo (ischuria and gravel). They are 
also in the habit of cooling water with it (which it does by generating cold 
while dissolving) for the purpose of throwing over the head in cases of 
phrenitis. Given in repeated small doses, not exceeding ten or twelve 
grains, it abates heat and thirst, and lowers arterial action. 

“Under the Hindustani name shova^ nitrate of potash may be ob- 
tained in most of the bazars of India, but often in a very impure state 
To fit it for internal use it should be purified by dissolving it in boiling 
water, removing the scum, and, after the liquid has been allowed to settle, 
straining it through a hempen cloth, and setting it aside to crystallize 
{Pharm. Ind.^ 3^3)> Sakharam Arjun says that saltpetre is prescribed 
in Bombay as a diuretic in combination with milk. 

Food. — From its antiseptic power it is used to preserve fish and meat, 
to the latter of which it gives a red colour (Mzlburn), For the purpose 
of being used as an antiseptic, nitre is said to be largely imported by the 
United States of America. The Natives of India cannot be said, how- 
ever, to use saltpetre as an article of food except in the fact that the 
poorer classes eat the common salt (sodium chloride) isolated by the 
saltpetre manufacturers which always contains saltpetre and other im- 
purities. The reader should consult the remarks that occur on this sub- 
ject under the article Salt, p. 405. 

Domestic.— In certain parts of the North-West Provinces and Oudh 
saltpetre in the crude state is used as Manure. Mr. F. Ashton (Assistant 
Commissioner, Northern India Salt Department) states that “ the salt which 
appears in the streets and environs of villages is carefully scraped up and 
used as manure.” The two crops generally treated with this manure are 
wheat and tobacco. In the case of wheat the saltpetre is t^ken out to the 
fields in baskets, and is then carefully scattered over the young plants 
when they are about 6-8 inches in height. In the case of tobacco the 
efflorescence is applied not only to the root of a plant, but is also care- 
fully sprinkled over each leaf. This use of nitre as a manure occurs 
mainly in the Upper ^ Doab of the North-West Provinces where the people 
are well-to-do; the price precludes, however, the general use of nitre for the 
growing of crops. 

Nitre is also said to be used in India as a flux in glass-making. The 
most extensive use of saltpetre is, perhaps, the preparation of the fire-works 
and crude gunpowder used throughout India. The article employed in the 
ordinary village fire-works can hardly be called gunpowder, but if it be 
accepted as a crude form of that substance, it may be contended that the 
Natives of India knew of gunpowder long before it was discovered in 
Europe, although they never thought of using it in fire-arms until they saw 
these weapons in the hands of their European conquerors. 

TRADE IN SALTPETRE. 

From the brief allusions offered above to the early records of this trade 
it may have been inferred that saltpetre engaged the attention of the mer- 
cantile governors of India for fully a hundred years In the Proceedings 
of the Honourable the East India Company from 1784 to 1820, frequent 
mention is made of it, the exports being then viewed as the most profit- J 
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ab'e form of ballast cargoes to be sent in ships that carried such light sub- 
cta^ces as s:.k and oiece-goods. In 1S4.6 the discovery was made that 
Ch*/an saltpetre (sodium nitrate) might be reduced to potassium nitrate 
(orGinar\ saitpetrej bv the natural decomposition of the Chilian saltpetre. 
This new method rendered a practically limitless source available for the 
de-'ands of commerce It was, therefore, only what might have been 
expected that interest in the natural salt in India obtained by a crude 
process and w hicb was constantly liable to adulteration through the 
.mpecnn!0-it\ of the manufacturers, or the criminality of the traders 
should ha\e greatly decreased. It is commonly urged that the restrictions 
imposed through the salt monopoly have also raised the price at which 
Indian saltpetre can be produced, and ha\e accordingly lessened the 
chances of competition. There may be a certain amount of truth in such a 
contention, but the histone records of the trade manifest a shrinking in 
the exports from India (or rather a check given to the development of the 
trade) prior to the existence of the more stringent regulations of the salt 

n onnpolv 1 r 1 /- 

The following table exhibits the exports from Bengal for the five years 
ending with 1S50: — 


Exports of Saltpetre from Calcutta^ 


Years. 

Cwt. 

Rx. 

1S45-46 . 

441,829 

350,649 

1S46-47 . 

404,740 

325,615 

1S47-4S . 

446,052 

345,280 

iS 4 S .>49 ... 

464,293 

362,769 

1S49-50 • 

508,316 

394,596 


To allow of comparison 
with English valuations, the 
money value of the Indian 
saltpetre has been shown in 
tens of rupees— the nominal 
pound sterling. 


It will thus be seen by comparison with the figures below that the 
Indian trade has practically fluctuated, and, if anything, manifested a ten- 
dency to shrink rather than expand during the past half century : — 

The total exports from all India during the past ten years. 


Years. 

Cwt. 

Rx.=5tens of 
rupees. 

1880-81 . 



352,995 

351,728 

1881-82 . 



354,860 

359,437 

18S2-83 . 



399,565 

388,766 

1883-84 . 



491,668 

464,410 

1884-85 . 



451,917 

425,000 

1885-S6 . 



402,174 i 

370,200 

1SS6-87 . 



397,572 

376,091 

1887-88 . 



386,396 

364,016 

1888-89 . 


• i 

420,503 

401*801 

411,276 

1889-90 . 


1 

422,229 


It may be noted that the exports of Bengal alone were in 1850 in 
excess of the total from all India during 1890, but that the article had 
increased in value in almost an inverse ratio to the decrease in quantity. 
The following table analyses the total Indian exports during the past five 
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years, so as to exhibit the more important countries to which the Indian j 
saltpetre is usually expo»*ted : — ! 


Countries to which expoi ted. 

1S85-S6. 

1886-S7. 

18S7-88. 

1888-89. 

18S9-90. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

United Kingdom . . 

195,206 

158,503 

176,470 

i 92 , 05 s> 

167,052 

United States . 

90,882 

86,045 

61,111 

61,382 

90,981 

Hong-Kong • • 

60,431 

79,074 

90,137 

104,437 

76,872 

France .... 

33,766 

50,900 

36,5x6 

32,319 

34,949 

Straits Settlements , 

7,539 

8,202 

7,697 

12,462 

17,929 

Australia .... 

4,243 

985 

2,285 

1,285 , 

895 

Belgium .... 

3,443 

4»333 

1,002 

1,143 

... 

All other countries 




5 

11,851 

Total 

402,174 

397 , <572 

386,396 

420,503 

422,229 


The United Kingdom thus takes by far the largest amount and is fol- 
lowed by the United States, then by China, France, the Straits, Australia, 
etc. Mr. J. E. O’Conor, commenting on the fluctuations of the exports, re* 
marks, “The trade is subject to extreme oscillations, the result partly 
of political influences. It reached its highest point during the Confederate 
struggle in the United States, the value of the exports being at that time: 
1860-61, ^£'661,614; 1861-62, ;^^828,378 5 1862-63,^ :^896,8 o 8 ; 1863-64, 
£722,165; 1864-65, £542,461; and in 1865-66 (the impetus given to the 
trade continuing after the termination of the war) £605,376. It should be 
remarked, however, that the trade in this article is extremely sensitive to the 
fiscal action of Government. Thus, there is no doubt that the reduction of 
the export duty by one-half in 1865 tended to maintain the trade at a high 
level m that year, though the extraordinary demand of the previous years 
had ceased; and, on the other hand, when in the following year a heavy 
duty was imposed, the value of the trade fell at once to £297,713 (in 1866- 
67), and again to £256,301 (in 1867-68). The trade was freed in 1867, but 
the blow had been heavy and recovery was slow, other sources of supply 
having been sought by consuming countries. The French, for instance, 
commenced a local manufacture, and a chemical substitute also entered into 
competition with native saltpetre.” Mr. O’Conor then gives the figures of 
the exports from 1868-69 to 1874-75, and shows a similar result to that de- 
monstrated above, namely an export trade fluctuating from 390,000 cwt. to 
550,000 cwt. Mr. O’Conor then concludes his review of the figures up to 
1874-75 as follows “ There would not seem to be much apprehension that, 
in these days of international conflicts, followed by internecine struggles,-— 
days of military supremacy and bloated armaments, — the demand for * Vil- 
ianous saltpetre ’ will fall off materially, and as the article is increasingly 
required, moreover, in some of the useful arts, it is probable that the trade 
will remain tolerably steady, unless it be interfered with from time to time 
by political exigencies of the administration of the day.” 

The following .classification of the imports into Calcutta exhibits the 
routes by which the saltpetre reaches the sea-board. The balance of imports 

s. 699 


TRADE. 

Exports. 



446 


Dictionary of the Economic 


SALTPETRE. 


Trade in Saltpetre 


TRADE* oyer exports would be the amount available for local consumption or re- 
' tained in stock : — 

Total quantity of Saltpetre Imported to, and Exported from^ Calcutta hy all 

routes : — 


N-W. 

Frovmees. 

700 


Specification 
OF Routes. 

Imports. 

Exports. 

j 1857-88. 

1888-89. 

1 

1889-90. 

18S7-S8. 

i 888 “ 89 . 

1889-90. 


Mds 

Mds. 

Mds. 

Mds. 

Mds. 

Mds. 

By East Indian 
Railway. 

631,422 

679,680 

712,65s 

913 

832 

990 

By Eastern Ben- 
gal State Rail- 1 

8 

I 

••• 

1,258 i 

1,311 

1,405 

way. 







Boat . . ! 

5^689 

5 j 429 

3 »SS 4 

1,038 

227 

02 

Inland steamer . 1 
Road . . I 

2,481 

664 

12 

3^933 

867 

5 

5S3 

727 

Sea . . j 

... 

34 

... 

520,230 

566,393 

573,432 

i 

Total . ! 

639,600 

685,820 

720,475 

524,304 

569,346 

576,646 

Total expressed 
in cwt. 

456,857 

489,871 

514,483 

374,503 

406,676 

411,890 


The difference between the totals shown as exported by sea from Calcutta 
and the totals given in the previous tables of the Indian foreign transac- 
tions is the amount exported by the other provinces of India. But the Cal- 
cutta transactions may be subjected to a further criticism in order to 
demonstrate the sources of supply from which the exports and local con- 
sumption are drawn 

Sources of the Calcutta Supply, 



i887"88 

1888-89. 

1889-90. 

British Provinces, 

Behar 

North-West Province^ and Oudh 

Panjab 

All other Provinces ..... 

Mds. 

408,417 

170,462 

59,368 

829 

Mds. 

468,059 

165,940 

51,001 

506 

Mds. 

456,508 

208,650 

53,110 

2 

Native States, 

Rajputana and Central India 

524 

3«4 

2,205 

Total 

639,600 

685,820 

720 475 


No^-Western Provinces and Oudh.-.It will thus be seen that after 
Bengal (Beharj the North-West Provinces and Oudh are the next most 
importent. It is perhaps unnecessary to deal with these provinces in the 
^me detail as has been done with Calcutta— *the great emporium of the 
Indian saltpetre trade but it niay be remarked that the total exports from 
these pmvinces during the year 1889-Q0 came to 226,302 maunds. Of that 
amount 208,650 maunds went to Calcutta, mostly by rail, and of the 
remainder Bombay port town took 10,438 maunds: Bombay Presidency 

S. 700 


Products of India. 


447 


in the Panjab and Bombay Port Town. {J- Watt) 


644 maunds; the Central Provinces 2,383 maunds ; Rajputana and Central 
India 2,989 maunds; and the balance went to Bengal province, the Panjdb, 
Berar and the Nizam’s Dominions. The total value of these exports was 
R 14,70,96 1. The imports into these provinces were very small, 1,944 
maunds 

Panjab. — The chief item of the Panjdb transactions was that showm as 
delivered at Calcutta. But the province also furnished Bombay port 
with 8,554 maunds in 1889-90, and during that year 864 maunds to the 
North-West Provinces. 

Bombay Port Town. — The total imports by rail and road were in 
1889-90 21,380 maunds, the net import being 13,438 maunds, of which 
10,43^ maunds (as already stated) were derived from the North-West 
Provinces; 8,554 maunds from the Panjab; 371 maunds from Bombay 
Presidency; and 2,017 maunds from Central India. Of the exports, 463 
maunds were consigned to Berar ; 428 maunds to the Nizam’s Dominions ; 
7,703 maunds to Bombay Presidency ; 277 maunds to Central India; 58 
maunds to^ Mysore; 11 maunds to Madras, and 2 maunds to the North- 
West Provinces. The total net imports into the Bombay Port Town and 
Presidency came to 23,876 maunds, and that amount, it will be noted, was 
drawn almost exclusively from the North-West Provinces and the Panjab, 
little or none being derived from Behar, the chief seat of Indian production. 

An analysis of the coastwise transactions and trans-frontier trade would 
not materially disturb the impression conveyed by the facts already exhibi- 
ted. A large local demand exists all over India which is met by the Indian 
article. Little or no foreign saltpetre comes into the country. It is chiefly used 
up in the preparation of the fire-works employed at festivals and ceremo- 
nials. Practically no gunpowder, except of ihe crudest kind, is manufactured 
by the Natives. There is one factory in the country, however, in which the 
Government prepares largely its own gunpowder, namely, that at Dum-Dum 
near Calcutta. The gunpowder used in sport may be said to be entirely 
imported. There are, how^ever, many refineries for saltpetre in Behar and 
the North-West Provinces, and one near Calcutta is owned and worked 
by a European. The value of the outturn of the better known Indian 
refineries has been given at R21, 87,126; they give employment perma- 
nently to 1,942 persons, and temporarily to 3,248 additional hands. But it 
will be observed that these figures convey no more conception of the 
actual number of persons employed in the entire saltpetre trade than that 
the returns of foreign trade express the total transactions. The persons 
employed in the preparation of the crude article would in the one case 
be overlooked and, in the other, the local consumption would be ignored. 


{W. R. Clark.) 

SALVADORA, Linn.; Gen. PL, II, 681. 

[ /. 1621 ; Salvadorace^. 

Salvadora oleoides, Dene.; FL Br. hid.. Ill, 620; Wight, Ic., 

S3m.— S. Stocksii, Wight ; S. indica, Royle ; S. persica, J. And. 

Vein. — fhal,jdl (the fruit==) pduipv % Kitbbur, didr 

jhal, N.“W. P. ; Jdl,Ddn, •udni, kubhur, diar^ jhal, pit, tak. 'W(xn,sdl 
(the fruit =) mithi van, ptl'A (the dried fruit**) khobar, pinju, Pb. ; 

Trans-Indus ; M%s'wak,ple'wan,'^\i%wixi Jhal,jkdr, didr, 
mithi didr, kabhar, Sind.; Kankhina, hakhan. Bomb. ; Pilu, khakhan 
(the oil=) kinkaTiela, Mar. ; (The oil =) Khakananuiela, Guz. ; Ughai, 
koku, Tam. ; Aidk, Arab, ; Darakh i~misvdk, Pers. 

References. — DC., Prod., XVII, 28 • Brandis, For. FI., 5 ^ 6 / Gamble, 
Man Timh.,260; Stewart, Pb. PL, 1*7 5 i Pharm. Ind., 170 ; Moodeen 
Sheriff, Supp’ Pharm. Ind., 22 $ ; 01 Shaughnessy , Beng, Dispens., 
g27 ' Dymoch Mat. Med. W Ind , 626 ; 5 . Arjun, Bomb. Drugs, 
11/ • Murray, PI. ^ Drugs, Sind, 170 ; Baden-Povfell, Pb. Pr., 273, 
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5P7 ; Dn*ry, U, PI , 378 ; Royle, III Hi??t Bot., 319 ; Balfour, Cyclop., 
Ill, SO} / Gjscft^ets — Panidb, fharig Dist , 16 ; Muzaffargarh, 22 ; 
MooHa’rZ, 102 ; DeraGkazi k>^an, jo , Delhi, 18 ; Rohtak, 14, Karnal, 
16 , A'.- IV P., IV, Ixxiv. ; Stnd, 746 ; Settle. Rep. : — Lahore, 14 , Mont- 
gomery, 17, Dera Ghazt Khan, 4} Delhi, cclscii , App. xxv , Jhani^, 
21 , Agri -Horti. Soc. Panjab, Select paper's up to 1862, 50. 

Habitat.— A large evergreen shrub or tree, of the and tracts of Sind, 

' the Panjab, and Rajputana, often forming the greater part of the vege- 
tation of the desert. It ascends to 3,000 feet in the Trans-Indus hills and 
’ to 2,400 feet in the Salt Range. It is distributed to Aden. ^ 

f)ye. — The g\lls found upon this plant are used in dyeing {Stewart). 

■ Oil. -On expression, the seeds yield an oil of a bright green colour 
, and With the cons’stence of butter. The yellowish substance sold in the 
' bazars under the name of khdrkhanela is much adulterated {Dymock). 

! Medicine.— The fruit is sweet in taste, and is supposed by the 

Natives of the Panjab to have aphrodisiac properties, but ‘‘ this,” Stewart 
! says, “ is to be attributed to the fact of crowds of both sexes wandering 
in the wiids at the ripening time.” The fruits eaten singly are said to 
cause tingling and small ulcers of the mouth, hence people prefer to eat 
1 them by handfuls, seeds and all, and the latter are apt to accumulate in 
I masses in the sigmoid flexure of the intestines and lead to disagreeable 
results {Stewart). The oil expressed from the seed is used as a stimulat- 
' ing application in painful rheumatic affections and after child birth. In 
Sirsa and other parts of the Panjab the root-bark is ground up and 
i used as a vesicant. The leaves are made into a decoction and given as a 
I purgative to horses. 

j Food and Fodder. — The tree flowers in April and its fruit ripens at 
1 the beginning of the hot weather. The fruit is sweetish and is largely 
I eaten by the Natives, large numbers of whom go out to collect it in the 
1 season; and so much do they depend on it that Coldstream slates that 
I a bad crop is considered a calamity. In Muzaffargarh the fruit is often 
{ dried for future use, and has then much the aopearance and flavour of 
currants. The fruit of the/aZ is in fact supposed to be a very cooling diet. 
Cattle are fond of the berries, and it is thought to increase both the 
quantity and the sweetness of their milk. The leaves are the favourite 
diet of camels during the first quarter of the hot weather, but other ani- 
mals will not eat them. 

Structure of the Wood. — Light red, moderately hard, with small, irre- 
gular, purple heartwood. Weight about 54Bb per cubic foot. 

Domestic Uses.— The wood is sometimes used for building ; also for 
agricultural implements, Persian-wheels and the knee timbers of boats 
{Stewart). It furnishes a bad fuel, as it smoulders, emits a disagreeable 
smoke, and leaves a very large quantity of ash {Coldstream). Being, 
however, almost the only wood available, it is much used for burning pur- 
poses in the^ Multan, Montgomery, and Jhang districts. Mixed with 
deodar and pine scrap wood, it has been found to answer well for burning 
bricks {Stewart). 

The thick groves of these trees are much used by the cattle thieves of 
the Panjab as places of concealment for stolen animals. The shade of 
the jal is esteemed by the agriculturists as being particularly cool and 
a good protection for cattle- against the sun. 

Salvadora persica, Linn. 7 Ft. Br InL.III, Sig* Wi^hf, III, t. t8i. 
The Tooth-brush Tree. Supposed by Royle to be the Mustard Tree 
of the Bible. ^ ' 

Syn. — S. WiGHTiANA, Planch. 7 S. indica, Wight, f Cissus arborea, 
Forsk- 
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Mustard Tree of the Bible (W. R. Clark ) SALVADORA 
] per Sica. 


Vera. — Pilu (or chhota’piH), jdl. Hind. & Beng. 5 Jdl^ N.-W. P. ; 
kauri vdriy kaurijdly chhota •van, jhdr, jhit^jhal, arak, Pb. j Ple^ 

•warty Pushtu j Jhaly Raj. ; Kabaaty kharidjary pilu (the fruit=), khan 
piruy kusseeTy Sind ; Ptlvu, kdkhariy Bomb. ; Ptluy rhakhariy Mar. ; 
Piludi) Guz, ; Opa, ughaty kalarvUy kdrkoly ugdy Tam. ; Waragii- 
•wenki, ghumay ptnna-uara-^ogUy pe^tdavara goHyTEh^ •, Pilu, Sans.; 
Araky irakypiluy kharjaly kabbavy Darakht-i-niisvaky Fers. 

References. — DC , Prod.y XVII. y 28 ; Roxh.y FI. Jvd.y Ed. C.B.C y i 3 o ; 
Brandis y For. FI , 3 iS ; BeddortWy FI. Sylv , t. 247 ; G amble y Man. 
Timb.y 25g ; ThmuiteSy En. Cevlon PL, rgo ; Dais. & Gibs., Bomb. FI , 
S^2 y Stewarty Ph PL, 174, Elliot, FI. Andhr., 150, 153 , Boiss., FI. 
Orient , IV., 4Z ; Pharm. Ind , 170 , Moodeen Sheriff, Sup. Pkar. hid., 
222; Ainslie, Mat. Ind., 11 , 266; O^Shaugknessv, Beng. Dispens., 
526 , U. C. Dutty Mat Med Hind , 313 ; Dymock, Mat. Med. W. Ind , 
624 ; S. Arjun, Bomb. Drugs, 113 ; Murray, PI & Drugs, Sind, 170, 
Iruine, Med. Top. Ajmir, 178 ; Baden Powell, Pb. Pr., SV7 / Drury, 
U. PL, 378 ; Lisboa, U. PL Bomb., g8, 40 r ; Birdwood, Bomb. Pr., 167 ; 
Balfour, Cyclop., HI., 309 ; Kew Off. Guide to the Mus. of Ec. Bot , 
95 , Gazetteers — Panjdb, Bannu, 23 ; Peshawar, 27 ; Dera Ismail 
Khan, 19 ; M usaffargarh, 22 ; Dera Ghasi Khan, 10 ; Bombay, V., 26, 
285 ; VI.. 14 ; Is.‘W. Piov.y IV. y Ixxtv. ; Sind, 603, 74*) / Manual of 
the Trichinopoly Dist., 7 p , Settle. Rep., Dera Ismail Khan, 7 / Ind. 
Forester, IX., 174; XII., App. l, 16. 

Habitat. — A small, evergreen tree, found in the drier parts of India, 
from the Panjab and Sind to Patna, and extending southward to the Kon- 
kan, the Circars, and North Ceylon, it is distributed to Persia, S}ria, 
Arabia, and East Africa. 

Oil. — The oil appears to be similar in character to that of the preced- 
ing. The LEAVES and peduncles as well as the SE^DS contain a large 
amount of essential oil {Trans., Med. Phys. Soc. of Bombay). 

Medicine. ^In Persian works on medicine, the eruit is described as 
deobstruent, carminative, and diuretic {Dymock). It is said to be adminis- 
tered in Sind with good effect in cases of snake-bite, and to be used both 
in the fresh and in the dried state, although in the latter it loses much of 
its eihcacy, and has to be administered in considerably larger doses and 
combined with borax {Dr. Mtlach). The fruit is als^heldto be purgative. 
Ainslie states that the bark of the stem is a little warm and somewhat 
acrid, and is recommended by Native physicians to be used as a decoction 
in low fever, and as a stimulant and tonic in amenorrhcea. The dose of 
the decoction is half a teacupful twice daily {Materia Medico'). The 
SHOOTS and leavfs are pungent, and are considered by the Natives of the 
Panjab as an antidote to poisons of all sorts (Murray). The juice of the 
leaves is given m scurvy. The leaves are used by the country-people in the 
south of Bombay as an external application m rheumatism ; they are 
heated and tied up in ihm cottoxi (Dymock). The bruised bark of 
the ROOTS is acrid, and acts as a vesicant (Ainslie). It is ‘Temarkably acrid ; 
bruised and applied to the skin, soon raises blisters, for which purpose the 
Natives often use it As a stimulant it promises to be a medicine possess- 
ed of very co' siderable powders” {Roxhut gh) 

The tree derives its Persian name (darakht-i-miswdk, or tooth-brush 
tree) from the fact that the wood is much employed for the manufacture of 
tooth-brushes, and it is supposed by the Natives that tooth-brushes made 
of it strengthen the gums, keep them from becoming spongy, and improve 
digestion (Sieneart; Murray). 

Food and Fodder. — The fruits (or small red berries) are eaten by 
the Natives of India. They have a strong aromatic smell and a pungent 
taste like mustard or garden cresses, and are not very much appreciated 
as articles of diet. I'he pungent shoots and leaves are eaten as a 
salad. They are also used as camel fodder. 
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i, Structure of the Wood.— White and soft. It is easy to work and takes 
a good polish, but is little used on account of its small size. White-ants 
are not liable to attack it. Weight about 46ft) per cubic foot. 

Domestic Uses.— It is not a good fuel, since it possesses properties 
similar to those of S. oleoid^. 

SALVIA, Linn.; Gen. PL, 11 ., iig4. 

Salvia aegyptiaca, Linn.; Fl. Br. Ind., IV., 6^6 ; Labiate. 

References. — Benih. in DC.^ Prod., XI L, 3SSf Boiss., Fl.^ Ori., I V. , 63 r. 

Habitat.— A dwarf, scaberulous undershnib of the Panjab plains, from 
Delhi westviardj found also at altitudes up to 2,000 feet, and distributed to 
Afghanistan, Western Asia, and North Africa. 

This species does not appear to be of any economic importance, or at 
least It is not distinguished economically from the following variety : — 

Var. pumila, Benth. 

Vtni.~-Tukkm malanga, PB. 

References. — Stewart, Ph. PL, 172 Aifchison, Kuram Valley Repi., Pi. 
/., i83i Gaseiieer, N.-W. P. {Bandelkhaftd), 1., 83; Agri. HorU. Soc. 
hid. journal {Old Series), XIV., 6. 

Habitat. — A small undershnib, more scabrid and hi«;|)id than the pre- 
ceding, found in the Panjab plains and hills from Delhi w'estward, and 
distributed to Afghinistan and Baluchistan. 

Medicine.— The seeds are used in diarrhcea, gonorrhoea, and hsemorr- 
hoids. Stewart thinks that from their vernacular name the^e seeds 
seem to be confounded in Native medicine with those of Lallemantia 
Royleana. 

Fodder.— The plant is greedily browsed by sheep and goats in many 
parts of the Panjab. 

j S. lanata, Hoxi. ; Fl. Br. Ind., IV., 654. 

I Habitat.— A herbaceous plant, found in the Western Himalaya at 
I altitudes from 5,000 to 8,000 feet. 

Medicine. — According to Stewart this species is often confused with 
S. Moorcroftiana. It may be used separately or as an adulterant, but the 
majority of writers who deal with this subject very probably refer to the 
more Alpine species, 

S. Moorcroftiana, Wall; Fl. Br. Ind., IV., 6 $4. 

Vem. — Kallijarri, skobri, tkut, kalu, gurgumna, laphra, papra, Pb, 

References.— DC., Prod., XII., 286: Stewart, Ph. PL, 172; Gazetteer, 
N.W. P., X., 3iS ; Agri.-Horii. Soc. Ind. Mourned {Old Senes), XIV., 4. 

Habitat.— A tall, robust, perennial herb, found in the North-West Pan- 
jab plains, the Salt Range (according to Stewart), and the Western Hima- 
laya from 6,000 to 9,000 feet. 

Medicine. — In the Panjab most parts of this plant are given medicinally. 
The ROOT is prescribed in coughs, and the seeds are used as an emetic and 
in cases of haemorrhoids. The leaves also are officinal. They are ap- 
plied to the skin in cases of itch and as a poultice in boils and wounds. 
In Lahore, the seeds are given in colic and dysentery, and are applied 
to wounds. 

Special Opinion. — recommended in chronic affections of the 
skin’’ {Ciml Surgeon J. Anderson, M.B., Bijnor, N.'-W. P,). 

Food. — The stalks are in some parts peeled and eaten. They have a 
mawkish sweet taste {Steviari). 
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Vera. — Salhia sefakuss (Ainslle), Hind. 

References. — Voigts Hort. Sub. Cal., 454; O^Skaugknessy, Beng. Dis- 
pens., 4S7 U. 5 . Dtspe^is , tsth Ed., 1264; Firming er. Manual of Gar- 
dening for India, JS9 , Lisboa, U. PL Bomb., 168 , Bird'mood, Bomb Pr., 
66; Balfour, Cyclop., 111., 570/ Smith, Die., 36i ; Journ. Agri.-Horti. 
Soc. {New Series), IV., 32 ; 1876-78, 44; Gaz., Mysore & Coorg, I., 64. 

Habitat. — The true Sage of European gardens is a native of the south 
of Europe, but has been introduced into England as a culinary herb* 
In the climate of India it is a very delicate plant, and can be kept alive 
through the hot and rainy seasons only with the greatest care {Firminger), 
so that its cultivation is practically confined to the gardens of the Europeans 
in India. The herb can easily be raised from seed in the cold weather, 
but Dr. Voigt states that plants introduced into the Calcutta Botanical 
Gardens in 1809, although they grew well, did not flower. The leaves 
are imported into India for culinary use, and Firminger recommends that 
no attempt should be made to allow the garden sage in India to flower, 
but that the plants should be raised annually from freshly-imported seeds, 
and the leaves plucked off, dried, and stored at the beginning of the hot 
season. 

Medicine.— Sage is feebly tonic, astringent, and aromatic in its proper- 
ties. By the ancients it was highly esteemed, but is now little used except 
as a condiment. It was atone time used in Europeas a substitute for 
tea { U. S. Dispensatory). 

Food. — The dried leaves, mostly imported from Europe, are used as a 
condiment by the Europeans in India. 

S* plebeia, R. Br, ; FI. Br. Ind., IV., 655. 

Syn. — s. BRACHIATA, Roxb.; 0 ) S. PARVIFLORA, Roxh. ; OciMUM FASTI* 
GIATUM, Roth.; LUMNITZERA FASTIGIATA, Spreng. 

Vem. — Koka-buradi, Beng. j Sathi, samundar-sok,'P'Q.$ Kinro> 

Sind % (The seeds — ) Kammar-kas, Bomb. 

References.— Prod., XII., 855; Roxh., FI. Ind., Ed. C.B.C., 49; 
Voigt, Hort. Sub. Cal., 4SS; Dalz. & Gibs., Bomb. FI., 209-210 ; Sier 
wart, Pb.Pl., 172 ; Dymock, Mat Med. W.Ind , 61 J ; Atkinson, Him. 
Dist., 7o3 ; Drury ^ U. PL, 38o ; Gazetteer, N.-W. P., I., 83 ; IV., Ixxvi. ; 
Ind. Forester, XII., App. 19. 

Habitat. — A stout annual herb, 6 to 18 inches high, met with through- 
out the plains of India, and ascending the hills to an altitude of 5,000 feet. 
It is distributed to China, the Malay islands, and Australia, but is absent 
from Ceylon. 

Medicine. — The seeds are valued on account of their mucilaginous pro- 
perties, and are given by Native practitioners in cases of gonorrhoea and 
menorrhagia. They are used in Bombay to increase the sexual powers 
{Dymock). 

Domestic Uses. — [The mucilaginous seeds are employed to anoint | 
women’s hair and keep it glossy and in its place {Trans., Med. £9* Phys. 
S0C.9 Bombay). [The seeds are said to be used to kill vermin {Dalseli), 
but Dymock thinks this statement to be a mistake. — Ed."] I 
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Vem . — Niepaj Ta-M.; Karinghota, \I\l\barj Samadara, Sing. 5 Kathai- 
Blkm. 

Refereuces. — Z)C., Prod,, /., 592 ,* Kurs, For, FI, Burnt., I,, 200 , Bed-- 
dome, FI Syl'o., 49 ; Gamble, Man Timb., 64 . Thwatte'^, En, Ceylon PI , 
70 , Rkeede, Hort Med,, VI , t, rS ; Grah., Cat, Bomb, PL, 37 , Dymock, 
Mat. Med. II'. Ind , 2nd Ed , 147 , Fluck. & Hanb., Pharmacog,, i^ 3 ; 
U. S, Dispsrzs,, igttt Ed , 1744; Dymock, Warden, & Hooper, Pharm. 
hid., I ., 293 ; Year-Book Pharm. xg 6 ; Lisbta, U , PI. Bomb., 3**. 

Habitat. —A tree, 30 to 35 feet high, found in the Western Peninsula, 
South Konkan, and .Malabar ; also met with in Ceylon, 

Oil. — The SEED is brown, curved, and yields on expression an oil which 
is used medicinally. 

Medicine.— The b\rk is of a pale yellow colour; it contains a bitter 
principle called Samaderin , has a taste like quassia, and is used by the 
Natives on the Malabar coast as a febrifuge. An infusion of the wood 
is taken as a general tonic. Sandals made from the wood are supposed to 
keep off malaria and other diseases, but, probably, only from their protecting 
the feet and not from any medical property of the wood The oil extracted 
from the seeds are said to form a go*>d local application in rheumatism. 
The bruised leaves are externally applied in erysipelas, and the seeds 
are worn round the neck as a preventive of asthma and chest affections 
(Pheedj), The^ root, as well as the seeds, is used medicinally by the 
Singalese. This drug may well be used as a substitute for quassia 
{Dymock), 

Chemical Composition.— [DeVrij (1872) expressed from the seeds 
33 per cent, of a light yellow bitter oil, which contains, according to 
Oudemans, 84. per cent, of olein and 16 per cent, of palmitin and stearin. 
The b’tter principle, samaderin, was > ello wish, and soluble in water and 
alcohol and amorphous; Tonningen (1858) had obtained it from the seed 
and bark in white scales, w^hich became yellow with nitric or hydrochloric 
acid, and riolet red with sulphuric acid. Fluckiger calls it quassiin. {See 
Year Booh Pharm., 1886, p ig 6 ; Pharmacog Indica.) — Ed.'\ 

Structure of the Wood. — Light-yellow, soft, devoid of heartwood. 
Weight 26& per cubic foot. 

Samadera lacida, Wall. ; FI. Br. Ini., j/p. 

Syn. — Niota LuciD-A, Wall, 

Vera. — Ka-thay, Burm. 

Hefereuce. — Mason, Burma and Its People, 41 764, 

Habitat.— A small tree, very nearly allied to S. iadica, perhaps only a 
variety, found on the low grounds near the sea-coast in Burma and on the 
Andaman Islands. 

Meliciie.— 'rhe leaves are intensely bitter and taste like quassia. 
Perhaps this plant also possesses the virtues of the preceding {Mason), 

[III., 242. 

Sa tiara Ribes, Kurz ; see Embelia Ribes, Burm .\ Myrsineje; Vol. 

3 . robasta., Kurz ; see Embelia robusta, Roxh . ; Vol. III., 243. 


762 


763 


SAMBUCUS, Lmn. ; Gen. PI., II., 3. 

A sfenits of shrubs or s nail tree>, comprising 10-12 species, found through- 
out all the teinoerate regions except in South Africa. Three species^ are natives 
of the Indian P^n-nsala, two of which are considered by the Natives to be of 
economic value, 

SambdCJiS Ebulus, Linn.; FL Br. Ind,, III,, 2 ; Caprifoliace^:. 

The Dwarf Elder, or Banewort. 

Vera. — Richh kas, mushkuira, gank&la gdndaligwdndisk, siske,tdsar, Pb, 
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References. — Stewart, Pb. PL^ T14: Brandts, For FLi 2 ^^o , Gamhte, ^tan 
Ttmb., 213; Ro^le, 111 . Him. Bot., 236: Treasury of Botany, II yJOjJj 
Honiiiberger, Thirty fvve vears in the Fast, II., 340; Bffu^ OytLop. 
Ind , III,, ‘iiJ ; 'Tournal Agri.'Horti, Soc. Ind. {Old Series), XIV,, 40 ; 
Ind. Forester, XIII,, 68 . 

Habitat.— A gregarious, herbaceous plant, growing from a perennial 
root-stock, found in Kashm'r and some parts of the Western Himahya, 
at altitudes between 6,000 and 10,000 feet. It is distributed to Europe, 
North Africa, and Western Asia. 

Medicine.— The roots and BERRiFShave purgative properties, and are 
employed in Kashmir in the treatment of dropsy {Honigberger). 

Domestic. — The smell of this plant, especially when bruised, is most 
foetid like that of burnt flesh. Tinder is said to be made from its bark ("} 
on the Chenab {Stevsart), 

Sambucas javanica, Blume ; FI. Br. Ind, III,, 2. 

Syn — S. Wightianus, Wall,} S. rubra. Ham.; S. Thunbergiana, 
Miq, ; S SP., Griff, 

V&cn.^Galem, Nepat.. 
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References.— For. FI Burm., 11 ,, 3; Gamble, Man Timb , 2 13 . 
Habitat. —A small tree, with hght-brown rather corky bark ; met w’th 
in the Eastern Himalaya, from 4.,ooo to 8,000 feet and on the Khdsia Hills. 
It is distributed to Java, China, and Japan. 

Structure of the Wood.— White and soft, the pores small, and aggre- 
gated in groups. 
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S. nigra, Linn. 

The Common Elder or Bore Tree; Bureau, Fr ,; Flieder- 

BLUMEN, Germ. 

Syn. — S. VULGARIS, Lamk. 

Vern.— £/y6/i* (according to AinsHe) Arab. 

References. — Hort, Sub. Cal., Ainslie, Mat. Ind., I , irS; 

Pkarm. nd., tog ; Smith, Diet , t 62 ; Treasury of Botany, 11 . , iot3. 

Habitat. — A shrub or small tre =» reaching a height of 20 feet, native 
of all p irts of Eupore and extending into Asia west of the Caucasus. It 
is cultivated in India to a small extent in botanical gardens, and is said to 
occur wild (?) in the Kangra District. The flowers are imported into India 
for medicinal use. 

Medicine. — The flowers are gently stimulant and sudorific. They are 
sometimes prescribed as a laxative to infants In large doses they are 
said to cause nausea and diarrheea. Elder flower water is used as a 
vehicle for other medicines, especially in lotions. It is mildly stimulant 
(Watt, Calc. Exhib. Cat.). 

Special Opinion — § Elder flower water is use'^ul as an external 
application in urticaria ” (f. Parker, M D,, Deputy Sanit try Commission^ 
er, Poona). 

SAND. 

Sand^ Manual of Geology of India, Pt. I., 

Sable, Fr , ; Sand, Germ. ; Arena, rena, sal brui, Ital, 

Vern. — Balu, reii. Hind, j Rami, Arab . 5 Arena, Pers. 

References.— IT. W. Hunter, Statist. Acet. Beng., Ill , 372, Gaiset- 
, ieers — Stnd, i, 22 ; Balfour, Cyclop. Ind., /., gi7 ; III., 517, 

The following account of the occurrence of sand in India is an abstract 
of what will be found in the Manual of the Geology of India I c.). 
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OccuRREXCE.—Sand is found in most places along the Indian coast, 
and the nvers and streams of the Peninsula form immense deposits of it. 
La'-ge tracts of blown sand, z.5.,sand drifted by the wind, form low hillocks 
on many parts of the Eastern coasts, north of Orissa in the Midna- 
pore District, and southward at intervals along the whole of the East 
coast The sand is derived from the sea-shore, and blown up into ridges 
at right angles to the prevailing wind. Small patches of it also are some- 
times found on the banks of backwaters, and frequently the sand ridges 
extend inland for as far as two or three miles, the ground between the 
ridges being flat, and, in some cases, even marshy. 

( )n the Slalabar coast, sand dunes are equally common, and by ac- 
cumulating on spits of sand, they contribute to the formation of lagoons 
or backwaters. In the northern portion of the west coast, about Bombay, 
no sand hills have been observed, probably because the detritus from the 
trap rocks there does not form a suitable material, but further north again, 
in Surat, Broach, and pa»-ts of Kathiawar and Cutch, there are consider- 
able tracts of blown sand in the neighbourhood of the sea-shore. 

S=ind dunes, however, are not confined to the sea-shore, but occur to 
a greater or less extent along the beds of most of the rivers of India. By 
far the greatest and most im'portant accumulation of blown sand, however, 
occurs in the tract of country known as the Great Indian Desert between 
Sind and Rajputana. This is a great sandy tract, which covers an area of 
upwards of 77 000 square miles. It is entirely destitute of streams of water, 
with but few hills of rock and, in the greater part of its extent, consists of 
dunes of blowm sand called by the natives thar^ ihur, or thuL It is, 
however, neither absolutely barren, nor uninhabited 5 indeed, although 
the population is thin, villages are found throughout it, and immense herds 
of camels, cattle, sheep, and goats are pastured on the scanty vegetation. 
The general direction of the sand-drift is from south-w’est and south- 
south-w’est, the direction from which strong winds blow during the hot sea- 
son, and It is evidently from this direction that the sand has accumulated. 
Man\ of the sand-hills are evidently of great antiquity; they often show 
marks of denudation from the action of rain, and in places are w’orn into 
ravines several feet in depth. 

It is probable that this sand, w^hich is indistinguishable from that of the 
sea-coast, has really been derived from the shore, and that in post-tertiary 
times the Ran of Cutch and the lower portion of the Indus valley were 
occupied by the sea. The form of the rocky ridges around Balmir and 
jesalmir show’s that they were shaped by subaerial not by marine denuda- 
tion, and it is probable that the central portion of the desert was land, whilst 
the Indus valley, the Ran, and the Ldni valley, were occupied by sea. 

Besides the Great Indian Desert, there are other large tracts in the 
Panjab, repeating on a smaller scale the phenomena of the Thar and Rdj- 
putana desert. The most important of these is in the Sind-Sagar Dodb, 
between the Indus and Jhelum ; but there is a barren tract in the Rachna 
Doab betw’een the Chenab and Ravi, and sand-hills occur in places also in 
the Bari Doab between the Rari and Sutlej. 

Uses.— Except for mixing with clay to make pottery, etc., or with lime 
for mortar, sand is not much used in India for economic purposes. The 
clean sharp sand derived from the smaller streams is most employed, as 
sea-spd, owing to the presence of salt, is objectionable. Where kunkar 
lime is used, sttrki or pounded brick is preferred to sand, as it makes a 
stronger mortar, A valuable kind of fine sand, much used in Calcutta 
fly making mortar, is dug up from the old bed of the Saraswati river at 
Magrah in the Hughli District. 
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Sandal wood, see Santalum album, Linn , Santalaceje. 

SAND-BINDING PLANTS. 

Sand-Binding Plants. 

References. — Baron F. 'oon Mueller., Select Exira-iropical Plants, 4 ^$ ; 
Madden, Useful Natzve Plants of Australia, 8$, ^49* ^<57 ^ 642, 643, 644 , 
Man. Madras Adm., 11 . , 27 ; R. & A. Depi. Correspondezice regarding 
Sand-hindtng Plants, 1882 - 83 ; Agri -Horti. Soc, Ind. Journal i Old 
Series), IX., 174; Balfour, Cyclop. Ind., III., Si8. 
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Cultivation of Sand-binding Plants. 


To a certain extent, sand-binding plants grow naturally along the sea 
shores of the Indian Peninsula, and on the margins of the inland sandy 
deserts, and some eiforts have been made to cultivate such plants and so 
prevent the encroachments of sand blowing from the sea-shores, the deserts, 
and the beds of many of the great rivers on to the surrounding country. 
Much, however, remains to be done in this direction ; but until the Natives 
are educated to an intelligent conception of the value of the efforts being 
made, little can be accomplished, as at present they are too apt, not ap- 
preciating the conservative design of the cultivation of these plants, to use 
them as fuel, and thus destroy their greatest protection from the ad- 
vancing sand. Other countries have been more fortunate than India. 
1 bus in Holland the great sea dyke owes its stability to these plants, 
which are carefully protected by Government ; along the shores of 
Great Britain, as in Lincoln and Suffolk, etc., the quantity of dry land has 
been increased hy the propagation of the Bent Star or Sand Carex (Carex 
arenaria) and the Lyme grass (Elymus arenarius), and in the Landes of 
Gascony, Bremontier recovered 100, coo acres of landfiom the blown sand 
by planting the cluster of pouch pine (Pinus maritima). In Australia, too, 
this class of plants has been largely utilised ; indeed, Baron F. von Muel- 
ler enumerates no fewer than 80 genera, many species of which he recom- 
mends as useful to consolidate land on which blown sand has accumulated, 
and to prevent its further encroachments. 

;The following precis of the correspondence of the Government of India 
(Revenue and Agricultural Department) will perhaps best convey to the 
reader some idea of the efforts that have been made in India to cultivate 
this class of plants. 

In August 1882, Surgeon-General E. Balfour wrote to the Private 
Secretary of His Excellency the Viceroy, suggesting that an effort might 
be made by the Agricultural Department to bind the loose sands blowing 
on and from the bed of the Indus, the Indian desert, as also the sands in 
the south of India, in the Tinnevelly and other districts, and that the seeds 
of the sand-binding plants referred to in his Cyclopcedia, as well as those 
of other desert plants, might be collected and planted a little to windward 
of the sand tracts in double rows with a row on the edge of the sands 
He also advocated that supplies of seed of sand-binding and sand-coast 
plants should be obtained from the Victorian Acclimatisation Society, 
from Baron F von Mueller of the Melbourne Botanic Gardens, and from 
the Cape Governments, and he added that the Bombay and Rdjput 
Governments would also doubtless render assistance in the direction 
indicated On receipt of this letter, the Revenue and Agricultural Depart- 
ment addressed the different Agri.- Horticultural Societies in India, the 
Governments of Madras, Bombay, the North-West Provinces, and Bengal, 
the Home Department, and the Acclimatization Society of Adelaide for 
any information that might be available on the subject of sand-binding 
plants. Replies from all these sources were received, abstracts of which 
are given below. 


CULTIV A- 
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sand-biding Sand-brnding Plants. 

CULTIVATION Xhe Director ^ Arch mail zation Society, Melbourne, merely referred 

j the Government of India to Baron F. von^ Mueller^s “ Select plants 
, fo^ indnslinal culture and naturalisation which appeared in 1880, and 
j in which all the principal sand-bindinsr plants are enumerated. The 
Agri •Horticnlt iral Sodety of India suggested the consultation of a paper 
^ by Dr Oleghorn, publ shed in 1855, in the ninth volume of the Journal of 

j the Society, and reproduced by Dr, Balfour in his CyclopcBdia, in which the 

‘ cultivation of various plants indigenous to the sand^y tracts in the Madras 

j Districts, and their careful preservation under Government direct’on, is 

! recommended for the purpose of consolidating the sands. The Agri.-Hor- 
\ tirultural Sa'ieiv if Madras reported as to the protection afforded against 
: blowing sands by the planting of Casuarina trees, and furnished a list of 

i plants collected amongst the sand-hills to the south of Madras by the 
Superintendent of the A gri.- Horticultural Gardens, many of which, it was 
stated, misfht prove serviceable in fixing and binding blowing sands. The 
Agri-HorP cultural Society of the Panjdb replied that Hoshiarpur was 
the only place in the Province where attempts w^ere made at resisting 
sand encroachments, and that there belts of the dense 7 nunj grass 
(Sacchanim ciUare) were planted with some success ; but that it was not 
J likely that any one plant w'ould be found equally success ful throughout 

I India. They recommended that the wild and easily grown weeds of each 

I locality should be tried The Madras Government forwarded a report from 

i Dr. Bfdie, in which he enumerated various sand -binding plants, all of which 

had been successful in varying circumstances in reclaiming sandy tracts. 
Protective measures against the encroachments of sand appear to have been 
undertaken at various periods in Madras, and wdth a fair amount of 
success, but as they were mainly due to the efforts of private individuals 
they were not continuous, nor did they extend over a wide tract of country, 
i Dr. Bidie further noted that “ at various parts along the Madras coast the 

j phenomenon of natural drifted sand-heaps may be seen, and that these 

‘ are mainly due to the presence of sand-binding plants, the locality fre- 

quented by these being that of the loose shifting sands Among the 
v’^arieties of sand -binding plants mentioned by Dr. Bidie, Pandanus odo- 
ratissimus is referred to as particularK useful when it is desirable to raise 
tl'e sand-dnft in large heaps, and at the same time to afford shelter from 
the sea-breeze. The Alexandrian laurel (Calophyllum inophyllum) and 
Phaenix sylvestris are also said to be similarly valuable. Casuarina 
mnricata, which thrives well near the coast, is mentioned as being a most 
important agent in the reclamation of waste sandy tracts. It is stated to 
I be a most hardy plant, which will grow down to high-w'ater mark, and even 
' amongst loose sand. It acts also under certain conditions as a fructifier 
‘ ot the soil 

I The Superintendent of the Govern^nent Botanical Gardens, No'^th' West 
1 Provinces and Oudh, advised that sand -binding plants exclusively should 
I not be used as an agent in the reclamation of waste sandy tracts. He 
j referred to the action of nature in protecting desert oases as pointing to 
i the means that should be adopted in the case of sand-drifts. He urged 
that as these fertile patches are protected bv forest vegetation which has 
sprung up spontaneously, the action of nature should be imitated by 
planting suitable trees and shrubs of quick growth in the sand-blown area 
to be protected. He recommended the planting of the trees in belts*, facing 
more or less the direction fr jm which the sand is usually b'lowm. H e added 
that in the event of these thriving and becoming established, a certain 
number of herbaceous plants of a binding character w*ould soon of them- 
selves make their appearance. Dr, King, Superintendent cf the Royal 
Botanic C'Ordens, Calcutta, that the uitability of any particular 
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Sand-binding Plants. {W. R Clirk.) SANDORICUM 

2 mdicum. 

plant for sand-binding purposes was a question depending for its solution CULTIVATION 
on local knowledge and local conditions, and said he had no doubt that 
suitable sand-bindmg plants could always be found in the immediate vici- 
nity of the tract affected, but he doubted the feasibility of any one plant or 
set of plants being suitable for the widely varying climatic conditions of 
India. The Bomhnv Go^ve 'nment reported that in Sind some fairly success- 
ful experiments had been made in the neighbourhood of Karachi, and also 
at Manora, the plant used in the latter place, where the experiments were 
most successful was Ipomaea biloba. The results of successful experiments 
made with the goats’ foot creeper and thecolocynth plant to stop the sand- 
drifts at Dumas near Surat were also referred to. This last experiment 
consisted in making a hedge (of dead hdvals fixed with stakes driven into 
the ground; in the sandy soil near the border of the firm land. The sand 
blowing against the hedge formed a bank, and the belt of land behind 
was thus effectually protected and creepers grew fteely over it. Another 
belt of land w'as then protected by another hedge, running parallel to the 
first, and so on till the margin of the sea was reached. 

The above may be said to indicate the experiments that have been 
made in India with regard to the propagation of sand-binding plants, but 
it may be said that no experiments for this purpose can be successful, unless 
they are conducted over very considerable areas and under Government 
supervision, so that the plants grown may be allowed, to the fullest extent 
possible, to effect the purpose for which they are used, and not be interfered 
with on any pretext whatsoever. It would be well also, before introducing 
from abroad seeds of plants which might not thiive in India, to make 
extensive and long continued trial of the hardiest and most easily grown 
plants, indigenous to the various districts in w'hich land protection is neces- 
sary. The appended list contains the more important and common sand- 
binding plants which occur in India : — 

Acacia arabica, WilU, Eleusine scindica, Duih'e, 

A. eburnea, Willd Elionurus hirsutus, Munro. 

A Jacquemontii, Bmth, Indigofera sp 

Agave americana, Linn, Hydrophylax maritima, Linn, 

Agrostis alba, Linn Ipomaea biloba, Forsk, 

Alhagi maurorum, Detv. Jatropha Curcas, Li' n. 

Andropogon foveolatus, Del, J. glandulifera, Ro\b, 

A. laniger, Desf, Launaea pinnatifida, Cass. 

Aristida depressa, Retz, Melanocenchris Royleana, Nees. 

A. setacea, Retz Opuntia Dillenii, Havi 

Atriplex nummularia, Limiley, Pandanus odoratissimus, Willd, 

Calotropis gigantea, R By, Pennisetum cenchroides, Rich, 

C. procera, R,By, Perotis latifolia, Ait 

Camavalia obtusifolia, DC, Pupalia orbiculata, Wight. 

Capparis aphylla, RotJu Saccharum ciliare, Andeps, 

C. spinosa, Linn, Salvadora oleoides, Dene. 

Casuarina equisetifolia, Forst, S. persica, Linn, 

Cenchrus catharticus, Del. Spinifex-squarrosus, Lmn. 

C. montanus, Nees, Sporobolus orientalis, Kunth, 

Eleusine aegvptica, Pers, Tamarisk gallica, Lynu 

E. flagellifera, Nees. Zizyphus nummularia, W, ^ A, 

SANDORICUM, Cazf,; Gen, Pl„ /, JJJ. 

Sandoricum indicum, Cav., FI. Br. Ini., /., ssi; Meliacej;. 77<5 

Syn. — S. NERVOSUM, Bhtme ; S. ternatum, Blanco ; S. glaberrimum, 

Hassk ; Trichilia nervosa, * ahl, i Melia kcetjape, Burm,;T, ven- 
OSA, Spi eng. 
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OCCURRENCE 

782 


Vern. — Thitto^ Burm.; Santor, Malay. 

References. — Roxb.y FL Ind., Kd, 368 ; Kurz, For. FI. Burm., /., 

217, Beddome, FI. Bylv.tSSt Gamble ^ Man. Ttmh.^72; Grah.fCat. 
Bomb. Pl.y 31 ; Mason Burma, 4.37 ^ 5^5» 759 / Rumphius, Ainb.,I.^ 
167, i. 64 ; Lisboa, U. PI, Bomb., 42 ; Gazetteer. .Mp^sote & Coorg, 

52 ; Ind Forester-, 363 ; XIII., 134 ; Journ. Agn.^Horti. Soc. Ind. 
IX., Sel», 40, $?• 

Ha.bitat.-~ A lofty, evergreen tree of Burma, introduced into Southern 
India. It is distributed to the islands of the Malayan Archipelago. 

Medicine.— Rum phius says that the root, bruised with vinegar and 
water, was used by the Ambo^ans in his time as a carminative, and that 
some Native practitioners vaunted this preparation as an excellent medi- 
cine in cases of diarrhoea and dysentery. 

Food — The fruit is of the size of an orange, antj is occasionally called 
the wild mangosteen, from its resemblance to that fruit. It has a 
fleshy acid pulp and makes a very good jelly, but has a peculiar odour. 
The "Natives eat the fruit ra\v, and esteem it excellent (Mason). Rum- 
phius states that it was much used by the Amboyans, both raw and 
cooked with fish, in place of lemons. 

Structure of the Wood. — Sapw'ood grey ; heartw^ood red, moderately 
hard, close grained, takes a beautiful polish. Weight 30ft per cubic foot. 

Domestic Uses.—'! he wood is used for carts and boat-building. Rum- 
phius states that the wood was employed by the Amboyans for house- 
building, and was thought by them a particularly good and durable timber 
for the purpose. 

SANDSTONE. 

Sandstone, Manual, Geology of India, Ft. 

Sandstone, Freestone, Millstone Grit 
STEIN, Germ. ; Pietra arenaria, Hal. 

References.— 3 / ason, Burma and Its People, S87, 735 / Baden Powell, 
Pb Pr , 3s> 36 , Settle. Rep., Central Provinces ( Chanda Distl^, 106 ; 
{Upper Godavery Disf.), 5/ Gazetteers : — Bombay, VI., u ; Central 
Provinces (1870), SO; Balfour, Cyclop Ind., III., 31 
Occurrence. — The following account of the occurrence of sandstone in 
India has been mainly abridged from the Manual of Geology (v s., l..c ). 

The two great rock systems of India, the Vindhyan and the Gond- 
wana, are essentially sandstone formations. The term— Vindhyan forma- 
tion— was at first employed as a collective name for the beds in the great 
rock basin extending in an east and w^est direction from Sasseram, to 
Nimach, a distance of 600 miles, and for 300 miles north and south from 
Agra to Hoshangabad. Throughout the greater part of their extent, the 
Vindhyan sandstones are unconfoimably related to transition or gneis- 
sic rocks; but in the eastern part of their area, in Bundelkhand and the 
Son valley, they rest upon thick deposits nearly related to themselves, to 
which the name of Lower Vindhyan has been applied, while the original 
Vindhyan formation has now been distinguished as the Upper Vindhyans. 
The Lower Vindhyan is principally a limestone formation with subordinate 
bands of sandstone and shale, while the upper division of the Vindhyan 
system is, in the main, a sandstone formation, with distinct bands of 
shales, mostly coarse and flaggy. 

The Gondwana system takes its name from the old term applied to 
the countries south of the Narbada valley (formerly the Gond kingdoms, 
and now forming the districts of Jabalpur, Nagpur, and Chhatisgarh in 
the Central Provinces). In this region, the most complete sequence of the 
formations constituting the present Gondwana system, is to be found, 
although It is, as a whole, very widely distributed in the Indian Peninsula. 


, S2, 6g, g6; Ft. II., 

[4^6, 5037 IIL,S40- 

, Eng,; Gres, Fr. ; Sand- 
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Uses of Sandstone. {W. R- Clark) SANDSTONE. 

Representatives of this group occur in Sikkim, Bhutdn, and the Daffla OCCURRENCE 

hills, in Cutch, resting on marine jurassic rocks, and capped by Neoco- 

mian beds, m the desert between Sind and Rdjputana, and on the east 

coast. The main occurrence, ho\vever, is south of a line formed by the 

valleys of the Narbada and Son, and north-east of a line drawn from the 

sea at Masulipatam through Khamamet and Warangal, north-east of 

Hyderabad. The main areas of the Gondwdna rocks are in the Rajma- 

hal hills and Damuda valley in Bengal, the Tributary Mahals of Orissa, 

Chhatisgarh, Chutia Nagpur, the Upper Son valley and Sdtpura range 
south of the Narbada valley and the Godavari basin. Nearly the whole 
of the strata composing the Gondwana series is probably of fluveatile 
origin. This s} stem also may be divided into an upper and lower series, 
the Tdlchir, Ddmuda, and Panchet groups, with their equivalents, being 
referred to the lower, while to the upper belong the Rdjmahal, Mahadeva, 
and Jabalpur groups. The rocks of all these groups consist mainly^ of 
sandstones and shales of various kinds, intermixed with coal-bearing 
strata in the Damuda and Jabalpur groups, with ferruginous bands in the 
Mahadevi and Damuda groups and wnth lava or trap in the Rdjmahdl. 

Besides the sandstone widely distributed in the two great systems above 
described, good sandstones are found in the Bagh beds which belong to the 
cretaceous period and occur to the south of Allirajpur and Bagh. Sand- 
stones occur too among the rocks of the Siwalik and Nahan groups (which 
represent the upper and middle tertiary period of Europe), and at many 
Himalayan stations among the Eocene groups of theSub-Himalayan series. 

Uses of Sandstone. — The following note upon the ‘ Sandstones ’ of USES. 

India has been kindly furnished by Mr. H. B. Medlicott, late Director of 7^3 

the Geological Survey The rocks of the Vindhyan and Gondwdna 
systems yield in many cases sandstones admirably adapted for building pur- 
poses. From Chunar, whence all the finer stone used in Calcutta is pro- 
cured, to Ruphas in Bhartpur, whence the stone was taken for all the great 
buildings at Delhi, the rocks of the Vindhyan plateau have furnished sand- 
stone to all the cities of the plains. In some places, especially in the southern 
basins of the lower Vindhyan rocks, this sandstone is often more or less 
altered into a quartzite and is no longer a freestone suitable for fine masonry. 

The Gondwdna sandstone is generally coarser than the Vindhyan, but 
admirably fine sandstone from 3iis formation has been quarried at several 
places along the Satpura range in the Narbada valley by the Great 
Indian Peninsula Railway, and is extensively used from Jabalpur to 
Khandwa, The sandstones of the jurassic beds in Kathiawar and Cutch 
have been much used locally as building stones. 

The tertiary group in the central zone ofthe peninsula occasionally affords 
good stone, and has been extensively worked at Rajahmundry. Of the 
great tertiary series in Sind, the limestones are generally preferred to the 
sandstones. The molassic sandstones of the Sub-Himdlayan zone are 
generally too soft for use, but the coarse hard sandstone of the Eocene 
series has been much used at the hill stations of Murree, Dharmsala, Dag- 
shai, Sabathu, and Kasauli ” “ Besides being used for building purposes 
the sandstones of Bhartpur and of Chunar were largely used for telegraph 
posts ; the facility with which some of the varieties split rendered it possi- 
ble to obtain posts i6 feet long of material which would resist white ants 
and the action of the weather. These have of late years, however, been 
replaced by pillars of galvanised iron, as they were found liable to snap in 
two during strong hurricanes” (Ball)- Sandstones suitable for millstones 
and for grindstones are found in many parts of India, and are utilised 
locally as such. Flexible, 

Sandstone, Flexible, — [The well-known flexible sandstones of India are 7^4 
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SANSEVIERIA 

zeylanica. 


The Bow-String Hemp. 


785 


FTSRH* 

Leaves. 

7^5 


I obtained at Kanana, 60 m’les due west from Delhi. It is a locall}* decom- 
I posed condition of a band of gneissose quartzite that is much quarried for 
, quernstones (hand-miiis) {Man. Geolojy» Inna, 52). — Ed J 

! SANSEVIERIA, Thumb,; Gen. PL, IIL, 6 ^g. 

\ Sansevieria zeyianica, Willd ; FL Br, Ind., VI,, 2^0 ; H^modo- 
I The Bow-string Hemp [ RACEiE 

^ Syn. — It seems doubtful if the Indian plant (S, Roxburghiana, Schuli ) 

should be viewed as the same as that met with in Ceylon or distinct. [Sir 
J. D. Hooker tin the forthcoming* volume of the of British India) 

appears to regard it as distinct, and as possiby indigenous to India, but 
confined to the Western Peninsula and Ceylon. Roxburgh speaks of it 
as cultivated for its fibre. For all practical purposes both species may be 
regarded as one and the same, and as ot equal value for their fibres. — Ed.] 
Vern. — Mam', -nturvd, HiND ; Mnrha, mtiraharn, Tnur^li, gordchnkra, 
rnitrgd, murgd^n, Beng ; Murgali, morwa, ghannasap 'an. Bomb. ; 
Cnonasophan, nagfan, Mnrgab, MartU, mnrdUkalung, 

Tam,; Madat, matigt, Salfm ; Tskama-rada, chdga, saga, Tel.; 

Sing ; Maiura., muruvd. 

References. — Roxh,,Fl Ind., Ed. C,B.C., 204; Dais. & Gihs., Bomb. FL, 
App., gr ; Voigt, Hort. Sub. Cal., dfd; Trtmen, Sys. Cat. Cey PI , g 3 ; 
Sir W, Jones, Treat. PL Ind., V. jo8 ; Ainslie, Mat. Ind. , 11 ., ig2 ; U. 
C. Diitt Mai. Med. Hind., 3 io ; Bidie, Cat Raw Pr., Pans Exh., it 8; 
Dymock, Mat Med. IV Ind., 2nd Ed,, 842; Drury, U. PI Ind., 3 ^r ; 
Us^ul PL Bomb. (KXV.,B(ymh. Gas.), 236 ,* Lioiard, Mem Pnper^making 
Mat., 5» 6. 14, 18 ; Indian Fibres and Fibrous Substances, Cross, Sevan, 
King hf Watt, 4S ;fhrisiy, Ne^ Com. PL, I., i 3 , 43 i Man, Madras 
Adm., l., 36 ot Nicholson. Man. Coimbatore, 40 ; PtOceedings of ike 
Government f Madras {Revenue Dept.) {T8&4), j8y-i88 f Gasetteer, 
Mysore & Coorg, I., 67 . Agri.-Horti. Soc.lnd., Trans, VIII. {Pro.), 
38 1 , Journal iOld Series), III., 23 - 26 , 2 ^4, 226, (SeL), 8g-gi, (Pro.), 41, 
S4,62',6R; IX., 151 ; {Pro ) 140 ; X., 347 , {New Series) E' Pro., 1878, 
T ; VIII 5, Tt8, I2T, 1 ?4, Ind. Forester, IX., 274; X , 8g , XII., 40. 

Habitat. — A stemless bush, with perennial roots, and a rosette of six to 
eight succulent, radical leaves the inner of w hich are often 4 feet long and 
end in a long straight spine, the scape, i to 2 feet long, rising from the 
centre of the leaves. Flowers racemose, green sh-\\hite, erect, four to six 
together in clusters It is found on the eastern coast of India from Bengal 
to Madras; common on the Coromandel coast, in Cumbum, and in the 
Dindigal district [Dalzell & Gibson say that in Malabar, of which coun- 
try it IS a native, it does not produce seed.” In India it may be said to 
exist under cultivation mainly. It is distributed to Ceylon, Java, and the 
coasts of China and Africa. — Ed ] 

Fibre.— From the succulent leaves is extracted a fibre, held in high 
esteem by the Natives on account of its elasticity and consequent suitable- 
ness for Bow-strings. Sir W. Jones says ; " From the leaves of this plant 
the ancient Hindus extracted a very long elastic thread, called Matirvi, of 
Avhich thev made bow-strings, and which for that reason was ordained by 
Menu to form the sacrificial zone of the military classes ” [Roxbursrh. in 
his detailed account of this fibre, makes the following somewhat interesting 
remark; **I am inclined to think that the fine line, called China grass, 
which IS employed for fishmg lines, fiddle strings, etc., is made of these 
fibres.”* Roxburgh thus would seem to have regarded China grassand 
Rhea as two widely distinct fibres In his experiments Soft of the fresh 
leaves, yielded ife. of the clean dry fibre. He, therefore, concluded that 
the plant might be cultivated with advantage on account of its fibre. — Ed"] 
It is, in fact, easily cultivated. The fibre is used for the preparation of cordage 

* Could this have been the Herba Bengalo alluded to by early travellers? Conf 
wiikVol.IV.,223.Sd. ^ ^ 
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The White Sandal- Wood Tree. (W. R. Clark ) 


and matting* in the regions where it occurs, and is much valued in Europe 
for ropes used in deep-sea dredgings- In Tnchinopoly it is employed for 
the manufacture of paper ; but was reported on by Messrs. Cross, Sevan, 
King 8c Watt as too expensive for the paper-maker, except for very special 
qualities of paper. 

The fibre is pliant, soft, and silky, and much resembles that of the pine- 
apple. It is usually prepared by talcing the fresh leaves and placing one 
of them on a smooth board which is raised at one end. The lower 
end of the leaf is then pressed down by the toe of the workman, who 
squats on the plank, and with a blunt knife or p^ece of iron plate scrapes 
upwards along the surface of the leaf, and thus deprives it of its fleshy 
pulp by successive scrapings, turning the leaf over and over, as may be 
necessary. When the palp is thoioughl}' removed, the fibre is washed for 
three or four minutes, and dried in the shade Washing in brackish cr 
salt w’ater or continuous soaking in water is said to destroy the glossy 
w'hite appearance of the fibre. With reference to the strength of Murva fibre 
Dr. Royle made some comparative experiments with this and Agave fibre, 
which showed that the tw'o w’ere about equal in strength. A series of com- 
parative experiments was also made in 1838 by the Marine Board of the 
East India Company, who reported that “ it w'as not equal in strength to 
the Europe or Manilla hemp, but that it seemed to take hot tar as w^ell as 
the latter, and would answ^er generally for the same purposes as those to 
which the Europe and Manilla cordage is applied.” In a further report 
It was stated that 4.0 maunds of the fresh plant produced one maund of 
fibre. The expenses, however, of the experiment were high, and the best 
methods of separating the fibre had not been follow’ed. 

The thread made from Murva fibre is sometimes woven into fine cloths, 
which readily take on various dyes. 

Medicine. — The fleshy root is warm to the taste and of a not unplea- 
sant odour. It is prescribed by Native practitioners in the form of an elec- 
tuary,^ for consumptive complaints and coughs of long standing, to the 
quantity of a small teaspoonful twice daily (Aitfslie). The juicb of the 
tender shoots of the plant, is administered to children to clear their throats 
of phlegm (Hort Malah,, II., 83). The juice of the root and leaves is used 
as an antidote for snake bite, especially that of the Russell’s viper (the 
ghannas snake, hence the Mahratta name of Ghannasaphan) (Dymock). 

SANTALUM, Linn,; Gen, PL, 111., 224, 

The genus Santalum is described by Bentham & Hooker in the 
Genera Plantarum as composed of eight species, all closely allied to one an- 
other ; they are indigenous to the East Indies, the Malaya Archipelago, Austra- 
lia, and the islands of the Pacific Ocean. Santalum album is described in 
t\iQ Flora of British Indio as the only Indian representative of the genus; 

S. myrtifolium, Roxb., being regarded as a s>nonvm for S. album and not a 
distinct species, nor even a variety, as DeCandolfe believed it to be. 

Santalum album, Linn. ; FI. Br. Bid., V ., 2gi ; Sant alack.®. 

The White Sandal-wood iree; Bois de Santal citrin, Fr .; 
Weisses Sandelholz, Getm. 

Syn S. MYRTIFOLIUM, Roxb. ; S. VRRUM, Linn.; Sirium myrti- 
FOUUM, Roxb. ; SandaLUM ALBUM, Rumbh. 

Vera. — Chandal, sandal, chandan^chandoie txeiei), safid chandan 

(=the white wood). Hind. ; Chandan (^the pitch andnn ( = the y&U 

\ovr wood), sttfmd chnndun, srikhanda («* the white wood), BE^G ; Chand- 
an (=the tree), Pb. ; Szikhad ( = the tree), Sind; Chandan, sandal (« 
the tree), safed chandan ( = the white wood). Bomb.; Gandhdcha-kodn , 
chandan. Mar.; SCikH, sukhiid, Guz. ; Siindel, shandanak-kattat ^ 
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wood), Tam.; Gandkapu-chekka, hari chandanam (=sthe yellow wood), 
ckandanam^ rakta krtshna ckandanantf tella chandanam, chanda napu 
chettu pita chandanam (yellow wood), Tel.; Gandha, gan^ 

dada (=!the tree), gandhakd-chek^e (=*the wood), Kan.; Chandana^ 
muitt {=the tree), isjandana-marum (the wood), Malay.; San-ia-ku, 
ka'^a^mat, san-da‘ku,nasaphiyu, Burm.; Rat^hihiri {=sthe wood). Sing.; 
Ckandana, (*sthe tree), kriskna chandanam (the dark coloured hea^- 
'viood),pitachandana{yd\o'^sscti6aX),srtkhanda (white sandal), malayajd, 
bhadtasri, gandhasra, hart chandana (fine old wood). Sans. ; Sandal- 
ahiyas (*the wood), Arab.; S ndal suped (=the white wood), Pers. ; 
Tan-muh, Chinese, 

References.— DC, Prodr., XIV., 683; Roxh., Fl. Ind., Ed, C,B,C., T48; 
Voigt, Hort, Suh, Cal., 303 ; Brandis, For, FL, 398 ; Kura, For* 
Fl, Burm,, II., 329; Beddome, FL Sylu., i, 256; Gamble, Man* 
Timb,, 321 ; Dais. & Gibs., Bomb, FL, 224; Graham, Cat. Bomb 
PL, in; Sir W. Elliot, Fl. Andhr., 34, 68, too, 1*^4, 162, lys ; Sir 
W, Jones, Treat. PI, Ind., V,, 84; Rumpkius, Amb., II,. 42, i ti ; 
Pharm, Ind., T97, 4^1; British Pkarm,, 298; Fluck. & Hanh., 
Pharmacog., S99; U, S, Dispens,, 15th Ed., T039, i745 1 Fleming, Med, 
PL & Drugs {^A^aiic Reser,, XI,') 181 ; Ainslte, Mai Ind,, 3">6 ; 
0*Skaughnessy, Beng, Dispens,, 532 ; Irvine, Mat, Med. Patna, 20 ; 
Medical Topog,, 130 ; Moodeen Sheriff, Supp. Pharm. Ind., 223 ; U, C, 
Dutt, Mat. Med, Htnd., 224, 2 p 5 , 299 ; Sakkaram Arjun, Qat, Bomb, 
Drug's, T19 ; Murray, PI, & Drugs, Sind., 20T ; Bidie, Cat, Ravo Pr,, 
Paris Exh., 40, 62 ; Bent. & Trim., Med PL, IV., t, 2^2; Dymock,Mai. 
Med. W, Ind,, 2nd Ed., 7ST ; Year-Book Pharm., 1879, 4^7 / t 882, ro8 ; 
Birdvaood, Bomb. Prod., 335 ; Baden Povaell, Pb. Pr., 369 ; Drury, U, 
PL Ind,, 383; Useful PL Bomb, (VoL XXV., Bomb. Gaz.), 13S, 204, 
224f 39s / Forbes^ Watson, Indian Prod., 141 142, 170, 270 ; Kevi Bullet- 
in, 1888, 136 ;Piesse, Perfumery, 201 ; Ayeen A kbary (Gladwin’s Trans,), 
VoL /., 87, 9f ; II; S8; Atn-i-Akbari (Blochmann’s Trans,), VoL /., 81; 
Linschoten, Voyage to East Indies {Ed. Burnell, Title and Yule), VoL 
II „ 102, ro3; Milburn, Oriental Commerce {t8i3), VoL I,, 290 ; {182s), 
138, 139 1 Buchanan, Journey through Mysore and Canara, &c,, VoL 
/., 186, 202; II., 117, t32, 33 ^ ; HI; to 2; Man, Madras Adm., Vol, I,, 
362; II,, 72; Moore, Man, Trzchinopoly, 79 ; Gribble, Man. Cuddapak, 
71 ; Bombay Admin, Rep., 1872-73, 375 ; Gazetteers — Bombay, IV., 23; 
VII., 40, 41; VIII., 261; XV. PL II., 70 ; XVIII,, 44! Mysore & 
Coorg, I,, 30, 66 ; III., 21; Agri.-Horti Soc. Ind. . — Transactions, II., 
{App.) 314; Journal (New Series), I., 179 ; Ind. Forester, /., 28 ; II., 19 ; 
III., 271; VI., 321; VII., 1 ; Vlll., 411 ; IX., 63y 75 ! X , 199, 247, 262, 
318, 403, 350; XI., 273; Spans’ EncycL, 1430, 1527 ; Balfour, Cyclop, 
Ind., III., 517. 

Habitat.— A small, evergreen tree, which rarely attains a height of over 
4.0 feet. It grows naturally in the dner parts of Mysore, Coimbatore, and 
Salem districts and is extended south to Madura and north to Kolhapur ; 
found generally at elevations of from 2,000 to 3,000 feet. It is a delicate 
tree, and suffers much from accidental injuries inflicted on the bark and 
stem, so that it flourishes most when protected by hedgerows and thorny 
jungles. It is cultivated and grows well in Bombay, Poona, and Gujerat 
and some parts of Northern India; but in regions out of its indigenous 
habitat, it usually loses to a great extent, if not altogether, the aromatic 
heartwood for which it is chiefly valued. 

CULTIVATION. 

Before Mysore came under the protection of the East India Company 
no pains were taken in the cultivation of this valuable tree, although it was 
even then a Government monopoly, and very severe laws existed to pre- 
vent any person from cutting sandal-wood without permission. It would 
thus appear that fears were entertained that the supply of sandal-wood, at 
that time, seemed likely to become diminished; but better means of pro- 
pagation and cultivation have since been instituted, and as it still conti- 
nues a Government monopoly, the supply of the wood has gradually 
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increased, and its quality improved. In Madras cultivation of the wood is 
free, but the chief plantations are in the reserved forest. In Mysore, on the 
other hand (as already stated), the industry is a State monopoly. Formerly 
the seeds were chiefly spread through the agency of birds, but now, in 
most of the sandal-wood districts, immense plantations of the young trees 
exist, which are regularly transplanted into the open in the beginning of 
the second year of their growth. 

The best methods of growing sandal wood have been much discussed 
by Forest Officers, but the general conclusions arrived at seems to be as 
follows: — “ The Sandal fruits are gathered while quite fresh, spread out 
to dry, and stored up in a dry place till before the beginning of the rains. 
The seed is then sown on tilepot beds, just covered with a mixture of sand 
and leaf manure. From then till the plants are transplanted, a year after- 
wards, the beds are kept constantly covered with old leaves, dead grass or 
any litter at hand. The leaves and litter, if properly watered, decay rapidly 
and require to be replenished frequently. The portion of each nursery 
under Sandal is shaded with boughs, so as to afford a broken half-shade 
similar to that in which sandal comes up naturally, in thickets and hedges. 
Transplanting begins the following year, as soon as the ground is 
thoroughly moistened by the first rains. The tilepots are lifted and car- 
ried away to pits, newly filled up with fresh mould. One tile is gently 
removed from the seedling, and the cylinder of earth and root resting on 
the other tile is slipped into the ground The earth is filled in, and the 
remaining tile gently pulled out. The plants should be watered for a day 
or two after they are put out. In stfu sowings of sandal seed were tried 
from 1868 to 1878 in Mysore, but the results were most unsuccessful, and 
it was not until the introduction of tilepot nurseries that regular planting 
was attended with any certainty of success Sandal sowings in situ ha\e 
been tried with gingelly, castor oil, and other plants as nurses, but the 
results were not sufficiently favourable to invite a repetition of the experi- 
ments. Doubtless the shade afforded by these plants is beneficial, but at 
the same time the drain on plant-food and on subsoil moisture is similar to 
that of very energetic weeds. Sandal cuttings cannot be propagated, even 
root-cuttings, which would seem likely to succeed, are in practice a failure ” 
(D, E. Hutchins^ Ind. Forester). The Sandal -wood tree is a slow grower 
and suffers much during the first years of its life from the depredations of 
animals. Thus, in the same paper, we find the following passage : — 
‘‘During the first year. Sandal in nurseries should grow about 10 inches 
in height, but want of attention in keeping the plant supplied with leaf 
manure and water, will give sickly yellow plants not more than 4 or 5 
inches in height at the end of the first year. On good soil in a yard cube 
pit. Sandal should be from i foot to 2 feet in height at the end of the 
second year from seed ; and when planted side b)? side with C^uarina 
the Sandal will occasionally be higher than the Casuarina ^ but this rapid 
« growth is not maintained beyond the first few years, and there are always 
considerable differences among Sandal trees of the same age, and grow- 
ing side by side. When young, Sandal has to contend v ith many^ ene- 
mies, and at the end of two or three years there are more differences in the 
appearance of the growth than with Casuariaas or Blue gums of the same 
age. The smooth succulent character of the leaves of Sandal doubtless con- 
tributes to render them the favourite food for hares and deer. When plant- 
ing Sandal, it is usually necessary to place thorns oyer ^ch plant to keep 
off hares. If spotted deer are abundant in the locality, it becomes neces- 
sary to fence plots of Sandal planting, Self-sown seedlings of Sandal are 
rarely seen, except among clumps of thorns or other bushes, where they are 
naturally protected from browsing. The Sandal-wood tree attains its 
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commercial maturity, * the age at which it pays best to cut It down at 27 
to 30 } ears. At this period the heartwood is well developed (2,5., at a g eneral 
depth of about 2 inches below the surface), and the growth of this is so slow 
that it cannot in a year attain an increased value equal to the interest on its 
present selling price, plus the value of the space it would occupy. It is 
therefore found most profitable to cut it down between the age of 27 to 30 
years.’’ “ it is felled at the end of the year, the largest roots which con- 
tain a very fine quality of the wood uprooted, and the trees are stripped of 
their bark and conveyed to various dep6ts, where they are cut into billets 
which are carefully dressed and sorted according to the quality of the 
wood. These billets form the Sandal-w^ood of commerce ard are sold by 
W’eight at an annual auction where Native merchants congregate from all 
parts of India to make purchases. The pieces that are straight and have 
most heartwood fetch the highest prices, as the fragrance for which they 
are so much prized depends on the presence of essential oil which is chiefly 
situated in the dark central wood of the tree” {Dr^ G. Bidie ^ Memorandum 
cn Sandal'wood), 

Oil. — The SEEDS of the Sandal-wood tree yield by expression a thick 
and viscid oil, which is burnt by the poorer classes in lamps.. Sandal-wood 
essential oil is distilled from the wood. The roots yield the largest quan- 
tity and finest quality. The white or sap wood is rejected for distillation. 
The yield is about 2J per cent. Sandal- w'ood oil is transparent, but of a 
pale yellow' colour, and is one of the most favoured of Indian perfumes, 
especially among ^luhammadan gentlemen. 

It has a resinous taste and a peculiar odour. Its specific gravity is 
about 0*980, According to P. Chapoteaut, in the Year-Book of Pharmacy 
for 1882,** 100 parts of Sandalwood yield, upon distillation with steam, 1*25- 
2*8 parts of this essential oil, which is a thick liquid of *945 specific gravity, 
and boils at 300-340^0. The oil consists of tw'o substances boiling at 300 
and 3io®C. respectively, and answ'ering to the formulae C15 H24O and C15 
H,gO. The latter of these bodies is an alcohol, and the former the corre- 
sponding aldehyde. Phosphoric anhydride absorbs w'ater from both, con- 
verting them into hydrocarbons of the formulae C15 Hgg and Cig H24 respec- 
tively?’ 

“ The Mysore Government has long had establishments for extracting 
the oil, which is sold at the annual auction along wdth the wood, and 
chiefly bought up for exp rtation to China and Arabia. It is procured 
from the wood by distillation, the roots yielding the largest quantity 
and finest quality of oil. The body of the stiil is a large globular clay pot 
with a circular mouth, and is about 2|' deep by 6|' in circumference at the 
bilge. No capital is used, but the mouth of the still when charged is closed 
with a clay lid, having a small hole in its centre, through which a bent cop- 
per tube about long is passed for the escape of the vapour. The lower 
end of the tube is conveyed inside a copper receiver, placed in a large por- 
ous vessel containing cold water. When preparing the Sandal for dis- 
tillation, the white or sap wood is rejected, and the heartwood is cut into 
small chips. Distillation is slowly carried on for ten days and nights, by 
which time the whole of the oil is extracted. As the water from time to 
time gets low in the still, fresh supplies are added from the refrigeratory. 
The quantity of oil yielded by wood of good quality is at the rate of 10 oz, 
per maund”(jB‘cf*e, Memo on Sandal-wood), In Encyclopaedia it is 

stated that "the yield from good \vood is at the rate of 2i per cent.; 
European distillers do not succeed in getting more than 30 oz. from i cwt.” 

Medicine. — Sandal-w'ood is described in Hindu m<=‘dical works “ as 
bitter, cooling, astringent, and useful in biliousness, vomiting, fever, thrst, 
and heat of the body. An emulsion of the wood is used as a cooling 
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application to the skin in er3rsipelas, prurigo, and sudamina” ( U. C Dvit 
Hind Mat. Med ). Ground up with w'ater into a paste, it is commonly ap- 
plied to local inflammations, to the temples in fevers, and to skin diseases, 
to alia} heat and pruritus. It also acts as a diaphoretic. Sometimes a 
paste IS made together w’ith the juices of herbs, such as purslain, night- 
shade, etc {Dymock). The author of M akhsan^ul-Ad'wiya describes 
the wood as cold and dry, cardiac, tome, astringent, alexipharmic, anti- 
aphrod’Siac, a resolvent of inflammatory swellings, etc. He recommends 
an emulsion in bilious fever on account of its cooling and protective in- 
fluence over the heart, brain, stomach, etc. In the Konkans, Sandal-wood 
OIL with lime-juice and camphor is used as a cooling application to eruptions, 
etc , and a conserve of sandal-w'ood made by boiling the wood cut up in 
small pieces until it is quite sott, with w^ater in w'hich a small quantity of 
impure carbonate of soda has been dissolved, and then preserving it in 
a thick syrup, is taken internally for the same purpose. In cases of 
morbid thirst the powder of the wood is recommended to be taken in 
cocoanut water, and in hot w'eather, after bathing, it is rubbed over the 
skin to cool it, allay the irritation of prickly heat, and check too copious 
perspiration {Murray ; U. C. Dtiit i Lisboa). From very ancient times 
Sandal-w'ood, in one or other of its forms, has been regarded throughout 
eastern countries as a very valuable remedy for gonorrhoea. Thus we find 
Ainslie stating that Sandal-wood in powder w^as given, in cow’s milk, by 
the V}tians in this class of cases, and Rumphius also says that it was 
much esteemed by the Natives of Ambo}na for the same purpose. Dr. 
Henderson of Glasgow was the first who directed the attention of 
European ph}sicians to the use of the oil as a remedy for that disease, and 
since his time it has been employed internally in many cases where copaiba 
and cubebs had previously failed. Its action is similar to that of copaiba, 
but It does not communicate an unpleasant odour to the urine as the latter 
substance does. 

It is usually given in doses of lo to 30 minims, twice daily, either in 
capsules or as an emulsion. 

Special Opinions.— § ^‘The oil is used internally as a remedy for 
gonorrhoea. The wood, rubbed up wdth water on a stone, is used as an 
application in prickly heat” {Ciml Surgeon y. H. Thornton^ B A., M 
Munghyr). The oil, either alone or w ith copaiba, is a very good remedy for 
gonorrhoea. The wood, ground up into a pa'^te, is used externally as noted 
in the above section ” {Surgeon-Major L. Beech^ Cocanada). Demulcent, 
stimulant, doses 30 to 40 min., used in gonorrhoea, and gleet ” {ist Class 
Hospital Assistant Choonia Lall, City Branch Dispensary ^ yuhbulpore). 

“ Relieves headache and irritation in various skin diseases ” {Assistant 
Surgeon S. C. Bkatfachaiji, Chanda, Central Provinces). Used locall} 
for headache” {Assistant Surgeon Nehal Sing) Saharunpore). The oil, 
distilled from the w^ood, dissolved in spirit or mixed with sugar or mucil- 
age, is tried in gonorrhoea in doses of 30 drops morning and evening, and 
has been found very useful ” {Assistant Surgeon N. P. Banerji, Et^voah). 

“ The white sandal is used as a cooling application to the temple in case 
of headache as well as to the body in general in prickly heat ” {Assistant 
Surgeon R. Gupta, Banhtpore). The wood ground up with w^ater into a 
paste has been found very efficaceous in pruritus, more particularly 
when due to heat, and also in sudamina” {Civil Surgeon D. Basu,^ Farid- 
pore, Bengal). A bolus of ground sandal checks haemoptysis in its mild 
form, w'hen taken twice a day for two or three days ” {Native Surgeon T. 
R. Moodelliar^ Chingleput, Madras Presidency), 

Structure of the Wood. —Sap wood white and scentless; heartwood yel- 
lowish brown, strongly scented, very hard, close-grained, and oily. Weight 
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about 61 5ft per cubic foot. According to the size and age of the tree the 
heartwood is of a light or dark yellow colour. In good specimens it has a 
smooth even contour, without a blemish or crack, and is surrounded by 
from I to 2 inches of sapwood. The spotted wood, known in Kana- 
rese as nd^a and ndwal kanu — snake’s and peacock’s eye -for which 
Natives will often pay an enhanced price, is caused by the death of adven- 
titious buds, the course of which from their origin upwards can be traced 
by a dark line of rich deposit appearing on longitudinal section as more 
or less annular spots. White ants will not touch perfect heartwood, but 
the white wood is often eaten extensively by them, and so through it the 
heartwood suffers (!nd Forester), 

Domestic and Sacred. — Throughout the East, Sandal-wood is much 
valued for a variety of domestic purposes. The essential oil forms the 
basis of many of the ottos distilled in India, and alone has a peculiar fra- 
grance much valued b v the Natives for toilet purposes. The paste obtain- 
ed by rubbing the wood on a stone with a little water is used for paint- 
ing the body after bathing and is employed for making the Shardana 
or caste-marks of the Natives, especially in Southern India. 

Sandal-wood carving is an established industry in some parts of the 
country. Richly carved boxes, cabinets, work tables, walking-sticks, 
etc , are made of the w'ood, and are much valued both by Natives and Eu- 
ropeans. The Kanara District is the chief home of the sandal-wood 
carving industry, and there, for upwards of a century, the handicraft has 
been well known, and the art handed down from father to son ** Ground 
into powder it forms a favourite cosmetic with Burmese ladies'’ {Kursf), 

The wood enters largely also into the religious ceremonies of the 
Hindus. Idols are carved in it. An emulsion of the wood is given as 
an offering to the gods and an incense mad^^ of the wood is burned 
before them. Large quantities are used by the Par sis in their fire temples. 
Rich Natives sometimes employ sandal- wood for cremating their dead re- 
latives, and all, both rich and poor, add at least one piece of the wood 
to the funeral pile {U, C. Dutt)» 
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A considerable trade in Sandal-wood has existed in India from an 
early date Thus, in 1825, Milburn wrote : " The produce of the (Malabar) 
coast is about 2,000 candies per annum and sometimes more. The Com- 
pany used to send about 800 candies to China; aU the remainder was sent 
by private traders to Bengal, Bombay, Cutch, and iMuscat, The Com- 
pany’s Resident makes the purchase from the merchants on the sea-coast 
for ready money. These have always on hand a considerable stock, as 
sandal rather improves by keeping.’* [The figures of the modern trade are 
returned in value, not quantity, but such as they are, the trade statistics 
afford a tangible conception of the chief transactions. In the Coastwise 
returns of India, Madras is shown as sending to Bombay a large quantity 
of ornamental wood,” but in the Statistics of Foreign trade “orna- 
mented wood ’’ is defined as Sandal, Ebony and other sorts. The 
returns of Foreign transactions moreover exhibit the exact shares taken by 
each of these sorts. It may be said that the foreign exports of sandal- 
wood from Bombay necessitate that almost the whole of the coastwise 
transactions from Madras to Bombay should oe in sandal-wood. With 
these explanatory remarks the figures of the trade may be here exhibited. 
The total exports coastwise were in 1889-90 valued at ^10,09,152, of which 
Madras furnished R 7 > 7 o> 79 i worth, and of these Madras exports Bombay 
took ^5,51,903 worth. But Bombay also exported coastwise R2,28,777 
worth, the major portion of which went to ports within the presidency^ 

S. 804 


Products of India. 


467 


Trade in Sandal- Wood. 


(W. R. Clark.) 


SAPINDUS 

attenuatus. 


Bengal exported next to no * ornamental woods/’ but it imported from 
Bombay ^32,640 worth and from Madras R 1,400 worth. Burma imported 
coastwise ^15,288 worth from Bombay and RS,090 worth from Madras, 
The net result of these coastwise transactions may be said to demonstrate 
Bombay port as the great Indian (as it will also be shown to be the great 
foreign) emporium for sandal-wood. It obtains annually between 5 and 
6 lakhs of rupees worth from the Madras presidency and about i J lakhs 
of rupees w'orth from Bombay presidency ports. From these sources, 
therefore, it may be accepted Bombay port town receives its supplies to meet 
its internal and external traffic in this article. 

The Foreign trade may now be dealt with. The imports from foreign 
countries are not very important. They were valued at Ri6,404 in 1885-86, 
but the trade seems to be declining for, in 1889-90, they stood at R4,i 15. It 
may be regarded as somewhat remarkable that India should import any 
sandal- wood at all from foreign countries. Of last year’s transactions the 
Straits Settlements supplied ^3,780, mostly to Madras. Of these foreign 
imports about half are usually re-exported and mostly to France and Ceylon. 
The traffic in Indian sandal-%ood is, however, the item of chief importance in 
the foreign trade. During the past five years the exports w'ere valued at 
R4,44.24I in 1885-86; R4,75,o38 in 1886-87; R6, 5^*316 in 1887-88; 
^5 >o5,oi 3 in 1888-89 ; and R6,39,455 in 1889-90. The analysis of last year’s 
transactions reveals the fact that Bombay furnished R4,36,397 worth and 
Madras the balance, uiz , R2,03,058. The receiving countries were China 
(Hong-Kong R3, 51, 040 and Treaty Ports R57,239), France (Ri,i5,i72), 
Germany (£75,202), the United Kingdom (R27,I58), and other countries 
the remainder (say, R 13,000). It w'ould thus appear that England takes 
very little of the Indian sandal-wood and that China is the chief market.— 
Ed»3 Diet, Econ. ProdJ\ Dymock states that “ Bombay alone imports annu- 
ally from the Malabar coast from 700 to 800 tons of the wood and about 
i2,ooo& of the oil. The wood is sold in Bombay at from R120 to 
R180 per kandy of 21 maunds (si cwts.), while the oil is worth about 
R8i per ft.” “ The revenue derived from the sale of sandal-wood forms 
the principal item of forest revenue in Mysore. In 1S66-67, R 74 , 59 S 
W'ere realised, the value of stock being R 1,56,321. From the forests of 
South Canara and others on the western coast a large revenue is realised 
by the sale of the wood, this amounted to 3I lakhs of rupees in eight 
years ” {Drury ^ Useful Plants of India), 

Santoninuni) see Artemisia maritima, Linn.,; I., 324; Composit.®. 
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SAPINDUS, Linn. I Gen. PL, 404. 

[ 24, 25 ; SaPINDACEjE. 

Sapindus attenuatus, Wall. ; FI. Br. Ind., I., 684 ; Wight, Ic., /. 

Syn. — S. RUBER, / SCYTALIA RUBRA, Roxb, ; NrPHELIUM BUBRUM, 

G. Don, Wight; Euphoria verticillata. Wall,; E. rubra, Royle. 

Vem. — Lai koi^^ra (Sylhet), Assam; Achatta, Nepal; StrhUHngchir, 
Lepcha; Tigrohti MicHi. 

References. — Roxh,, FI, Ind,, Ed, C,B,C„ 329; Kurjs, For. FI. Burm,, 

298 ; Gamble, Man. Timb., 97 / Trans Agru-Horti, Soc, Ind., VII,, '78. 

Habitat..— A shrub or small tree of the Eastern Himdlaya, Assam, and 
Eastern Bengal, down to Chittagong. 

Food.— It produces a red or dark purple fruit of the size of an olive, 
which is eaten by the Natives in Sylhet. 
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Sapindas Mukorossi, Gccrtn.; Ft. Br. Lid,, I., 683. 

The So\p-nut Tree of North India. 

Syn.'^With reference to this species, Mr. W. P. Hiern in the Flora erf 
British India writes “ There are two forms of this tree, one with obtusely 
or shortly, and suddenly accummate, leaflets (S. detergens, Roxh, ), the 
other with more lanceolate acuminate leaflets (S. acuminata) Wall ; also 
Royle, hl.^ /jpl, sometimes as stated by Dr. Royle with the rachis of the 
leaves very narrowly bordered. 

Vem. — Ritha, aritka,dodan, kanmar, Hind. ; Ritha, Beng. ; ltd, Uriya 5 
Dodan {=i}ie tree), ritha, aritha, AanYAa: (=* the fruit), Pb ; Kanmar, 
N,-\V. P. ; Kanmar, ritha. Bomb. ; Phenila, urista. Sans. 

References. — Roxb.,Fl, had., Ed, C,BC.,332; Voigt, Fort, Sub, Cal „ 
04; Brandis, For, FI., 107 ; Gamble, Man. limb., g6; Stewart, Ph, PI,, 
32 ; Irvine, Mat. Med., Patna, 7; Med. Top. Ajmere, 12$ t Homgberger, 
Thirtv-d'oe years in the East, II., 341 ; Baden Powell, Pb. Pr., 330; Atkin- 
son, Him. 'Dist., 3Q7, 749 • Drury, U. PL, 384 ; Royle, 111. Him. Boi. 
Jd7 1 Watson, Rep Balfour, Cyclop., III., 5Jr ;Treasury of Bot., loi7; 

Gazetteers'. — Orissa, II., 179, App. m.; N.-W. Piovinces, IV., Ixx, $ 
Panjdb, Gurdaspur, ss ; Ind. Forester: — II., 17$; III,, 45; VIII., 35; 
/Y., 15/ XII., 58 ; XIII., 58 ; Agri.-Horti. Soc, Ind, Trans, VII., 78; 
journal, IV., 205; VIII. (SeL), 179 ; IX., 470. 

Habitat.— A handsome, deciduous tree, with grey bark; cultivated 
throughout North-West India, Bengal, and Assam, and distributed to 
China, the Bonim Islands, and Japan. “ On the Himalaya it ascends to 
an altitude of 4,000 feet. Royle speaks of it as wild in the valleys of the 
North-West Himalaya, but its orginal home requires further enquiries ’’ 
{Brandis). 

Dye. — [Some of the tinctorial results for which the Indian dyer is fa- 
mous can only be produced, it is said, if the fabric be first washed, the 
fruits of this tree being employed as the detergent. — Ed.'] 

Gum.— A GUM (?) obtained from this tree was sent by the Madras 
Forest Department to the Amsterdam Exhibition. 

Oil. — The FRUIT contains a principle named saponine, and a fixed oil 
is derived from it by expression. It is to the presence of this principle 
that they owe their chief value as a substitute for soap. 

Medicine. —The fruits are used internally m cases of salivation, epi- 
lepsy, and as an expectorant. They are also recommended by Native 
practitioners for the cure of chlorosis. Honigberger states that “the 
SEEDS pounded with water are said often to put an end to an epileptic 
paroxysm, a small quantity being introduced into the patient’s mouth.” 

Fodder. — The leaves are given to cattle as fodder. 

Structure of the Wood. — Light jrellow, moderately hard, compact, and 
close grained. Weight 44& per cubic foot. It is not used. 

Domestic.— [It is perhaps scarcely necessary to have to say that the 
fruits of this tree are largely used as a soap substitute, both for washing 
clothes and the hair. Stewart thinks that Vigne was in error when he said 
a decoction was employed to make the hair grow. The reader should con- 
sult the article Detergents, Vol. Ill-, 84-85, for further particulars. — Edi] 

Trade.— Soap -nuts are exported from the Kumaon forest division to 
the extent of 20 tons per annum {Atkinson), 

S. trifoliatus, Linn.,- FI. Br. Ind., L, 682; Wight, III, t. 5/. 

The Soap-nut Tree of South India. 

EMARGINATUS, VaU,; S. LAURIFOLIA, Vahl, ; S. ACUTUS> 
Roxh ; S. ABSTKRGEtiS. Roxb. 

Vem, — ^(TTie fruit=) Ritha, Hind. ; Bara~ritha, rithd, Beng. ; Ud-rack, 
Berar; Mukta maya, rettia, Uriya; Rithia, C. P.j Rhiia, ntha. Bomb ; 
Riihe, ringin, rvthd, rita. Mar. ; Arithan, aritha, Guz. ; Rithd, Dec. ; 
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Pounanga, pondn-koitati pumandi., p&^aniiy Kunkitdu cheitu> 

kukuduf konkuda, kunkiidtt-kdyaluy kiikudu-kayalu, Tel.; ^A^tiaja^ 
artala^ ihalay maraiku., kukate-kayi, hugate^ anta’zsala, Kak, „ Crvanjtk^ 
kaya^ pomian-koita^ arita, rarak^ \1 vlay ; Miavnien-sue-khe-sit ntedvme^ 
sue^khatii Burm, ; Thalay maruihay anta-'vsdla, pwveUay punerait gas'-^ 
pe'nela. Sing.; Phemlay arishta phalamt S^ns ; Rita, finduk-i-hindi 
(Indian Filbert), Arab. ; Bindake hindi (Ainslie) ratah, Pers. 

Note. — It seems likely that some of the above vern names refer to S. mukorossi. 

Referenecs. — DC, Prod ^ 7 ., 60S1 Roxb.y Fc. Ind,^ Ed. C.B.C , , 

Voigt^ Hart, Sub Cal , pjt; Brandis-^ For. FI., 106 , Beddome., FI. Syl*o-i 
t*i54; Gamble Man. 2'imb , ^6 , Dais, df Gibs., Bomb. FL, 34* 
Graham, Cat. Bomb PL, 29; Mason, Burma and Its People, 5/7* 75-2 • 
Sir W. Elliot, FI. Andof., T02, J03 , Rheede, Hort. Mai,, IV., 43» 
t. ig ; Ainshe, Mat. Ind., II., S'S . O'Shaughnessy, Beng, Di^pens*, 
241 ;Pkarm.,, Ind,, 1$; Irvine Mat. Med., Patna, 81 ; Moodeen Sher-fft 
Sitpp. Pharm. Ind., 224; also Mat. Med. S. Ind. (in MSS), Nos. 
jg2, T93; U. C. Dutt, Mai. Med, Hind, 3i3 / S. Arjun, Cat. 
Bomb, Drugs, 24; K. L. De, Imiig. Drugs, Ind,, 104; Mur- 
ray, PL & Drugs, Sind, 67; Bidie, Cat. Rim Pr., Paris Exh., 
Siy 6r, T04, 121; Dymock, Mat, Med. W, Ind., 2nd Ed., 188; Dymock, 
Warden & Hooper Pharmacog, Ind., I., 36f ; Year.-Book Pharm., 
iSyS, 2gi ; Birdwnod, B >mb. Prod., JS, 2jg, 341 ; Drury, U, PL Ind., 
38$, Atkinson, Him Dist. (X., N -W. P. Gaz.), 30"/, Useful PL 
Bomb. (XXV., Bomb. Gaz.) 51, 2i6, 252, 272; Man. Madras Adm., 
I,, 314} II,, 63; Nicholson, Ma'U Coimbatore, 407 ; Morris, Account 
Gadavery, 18; Bosviell, Man., Nellore, g8 ; Moore, Man., Trichino- 
poly, So I Gnbble, Man., Ctiddapnh Dist,. 263 ; Seitle, Rep,, CenUal 
Provinces, Chanda, App., VI ; Gazetteers: — Bombay, V., 2?5; VI., 
let; XIIL, 26; XV., 75; N,-W. P.y 7 P; IV^l Ixx; Mysore & 
Coorg, I., 52 59 ; III., 22 ; Ind. Forester: — II., ijs ; III., 20 T ; IX,, 418 ; 
X,, 31, S46 ; XI I, , App. 10; Balfour, Cyclop. Ind,, III , 55 /. 

Habitat, — A large, handsome tree, common about villages in South 
India and Ceylon. It is cultivated m Bengal, where it is doubtfully indi- 
genous. There are said to be two forms— one with acuminate leaves, 
the other with emarginate pubescent leaves. 

Gum. — It is said to yield a gum, but nothing is known regarding this 
product. 

Oil.— A semi-solid oil is extracted from the kernel of the fruit. This 
IS employed medicinally, but is regarded as too costly for general use. The 
FRUIT (ntha) is largely used in Southern India as a soap substitute; 
see Detergents, III., 84. 

Medicine. — The Soap-nut has been used medicinally by the Hindus 
from a very early period, and was afterwards adopted into the Muham- 
madan Pharmacopaeia. The following account of its reputed action and 
uses in early times is taken from the Mahhzan-el-Advoiyax — ‘‘The pulp of 
this fruit is at first sweetish, afterwards very bitter ; it is hot and dry, tonic 
and alexipharmic ; four grains in wine and sherbet cure colic; one miskal 
rubbed in water until it soaps and then strained, may be given to people who 
have been bitten by venomous reptiles, and to those suffering from diatrhoea 
or cholera. Three or four grains may be given by the nose, in all kinds 
of fits producing insensibility. Fumigations with it are useful in hysteria 
and melancholy ; externally it may be applied, made into a plaster with 
vinegar, to the bites of reptiles, and to scrofulous swellings. The root is 
said to be useful as an expectorant. Pessaries made of the kernel of the 
seed are used to stimulate the uterus in child-birth and amenorrhoea. One 
miskal oi the pulp, with one-eighth of a miskal of Scammony, acts as a brisk 
purgative.” Ainslie mentions its use by the Vytians as an expectorant in 
asthma. He also says : “ I have been informed by my friend Dr. Sher- 
wood that he has known several instances of the good effects of putting a 
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little of the seeds formed by the soap-nut of this tree into the mouth of a 
peison in an epileptic fit, by which means he was instantly brought to his 
recollection.” It is used also by Native practitioners as an anthelmintic 
(Dymocki Mai. Med. W. Ind.). Moodeen Sheriff, in his Materia Medica 
of Southern Indta^ gives a long account of the physiological actions and 
therapeutic uses of the Soap-nut. The following abstract may be here 
^iven ; — The pericarp or pulp and kernel of the fruit, when given internally, 
is emetic, nauseant, and expectorant, and may be used successfully as a sub- 
stitute tor Ipecacuanha, to which it is equal, if not superior, in its effects. A 
thick watery solution of the^ drug is often dropped into the nostrils of 
patients suffering from hemicrania, hysteria, and epilepsy, and with good 
effect, Moodeen Sheriff is inclined to think, from his own experience of 
this method of administration. The same writer goes on to say that he has 
seen, in his own practice, the application of a poultice made with the soap- 
nut relieve the pain and si^elling in parts bitten by scorpions and centi- 
pedes He states, however, that it has no anthelmintic properties, as he has 
used it in very large doses for the removal of intestinal parasites, but with- 
out any effect further than emesis and slight purgation. The most conve- 
nient mode of administration is in the form of a draught, which is prepared 
by rubbing and bruising a nut in one or two ounces of water and strain- 
ing the product through a cloth. From one drachm and a half to two 
drachms of the nut may be given as an emetic, from 20 to 40 grains as 
a nauseant, and from xo to 18 grams as an expectorant {Mai. Med. 
Southern India). 

Chemical Composition. — The "following account of the chemical 
composition of the Soap-nut is extracted from Dymock, Warden & 
Hooper’s Pharmacographia Indica “The saponin, estimated by weigh- 
ing the Sapogenin formed by boiling with dilute acid, amounts to ii’5 per 
cent ; this result is confirmed by determining the glucose before and after 
the treatment and calculating the increase of glucose into glucoside. 
The weight of the barium and lead precipitates points to a lower per- 
centage of saponin. The fruits yield to water 40 per cent , and to alcohol 
15 per cent, of extract They contain in a ripe state over 10 per cent, of 
glucose, and a quanti^ of pectin, which renders the watery solution 
difficult of filtration Submitted to distillation, the drug affords a small 
quantity of what appeared to be butyric acid. According to Brannt, 
no saponin is contained m the woody stone, seed, or husk The thick 
Cotyledons contain about 30 per cent, of a white fat, semi-fluid at 20® C. 
pid melting to a clear oil at 30° C., which possesses a somewhat character- 
btic odour. The oil saponifies readily, and is employed medicinally and 
in the manufacture of soap.’* 

Special Opinions. — § “By Native doctors it is used asja very effectual 
remedy in one-sided headache. The pulp of one fruit is squeezed well 
with a little human or cow’s milk, and the milk thus prepared is drooped 
into the nostril, and in coma and delirium into the eyes also. In this way 
it acts as a powerful derivative” {Surgeon-Major D. R. Thomson, M.D., 
C.I.E., Madras). “ Used as an emetic when rubbed up with water ” 
{Surgeon J. McCloghey, Poona). “ The kernel of the seeds, mixed with 
equal parts of black pepper, and powdered is given in doses of grains 40 to 
60 m epilepsy ” (Cm 7 Anderson, M.B.,Bijnor, N.~W. P). 

“ Said to act on the uterus and is used to bring on abortion ” [Surgeon H. 
W. Hill, Manhlmm). It is an emetic and used as such in cases of poison- 
ing ^ It is commonly employed for washing the hair and clothes {Surgeon* 
Major Robb, Ctml Surgeon, Ahmedabad). “ Sapindus laurifolius or trifo- 
Kaius and S. emarginatus are different plants. Both yield the Soapnut” 
{Assi^ani Surgeon S. Arjun, L.M., Gorgaum, Bombay). 
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Fish Intoxica4at. ( W. R Clark.) 


Structure of the Wood. — Wood yellow and hard. Weight about 64.& 
per cubic foot. 

Domestic Uses, — Besides the use of the fruit as a detergent, the wood 
is employed for house-building and in the construction of carts > and also for 
making a variety of small articles such as combs, boxes, etc. 

SAPIUM, Gen. PI., Ilf 33^. 

A genus of Euphorbiaceous plants containing twenty-five species, all of which 
are tropic^. Six species are indigenous to the Indian Peninsula, Burma, or 
the St'aits Settlements. The genus was joined by h/lueiler and more recently 
by Baiiion^to the allied ExccEcARii®, but was restored in the Genera Plan- 
iarum. Sir J. D. Hooker, however, in the Flora of British India, re- 
marks that the distinctive points are insufficient, and that it would be better 
a^ain to unite the two. 

[ zpjo; Euphorbiaceje. 

Sapium baccatum, Roxh. / FI, Br. InL, V., 4^0 ; Wight, Ic.y t. 

Syn— S. POPULiFOLiuM, Wall.; Excoecaria baccata, MuelL; E. af- 
FINIS, Griff,; CaRUMBIUM BACCATUM, Kurs ; StILUNGIA PANICU* 
LATA, Miq, 

Vem. —Adamsali, Assam'j Billa, ; Pudlikat, lal kainjal, Nepal; 

Zinhlun, le-lun-pen, Burm. 

References. — Roxb., FI. Ind,, Ed, C.B C., 6g2 ; Brandis, For. FI , 441 ; 
Kurz, For. FI. Burnt., II., 412 ; Gamble, Man, Tvmh,, 267. 

Habitat. — A large, evergreen tree of Northern and Eastern Bengal, the 
Sikkim Himalaya, Assam, the Khdsia Hills, Chittagong, and Burma. It 
IS distributed to Malacca and Sumatra. 

Food — The bark is chewed by the Natives of Assam. 

Structure of the Wood.— A soft, greyish-white light wood, coarsely 
fibrous, perishable (A’wr;®). Roxburgh mentions it as a large and useful 
timber tree, but does not say for what purposes it is utilized. 

S. indicum, Willi, / FI, Br. Ini., V., 4IJ1 / Wight, Ic., t, 1930. 

Syn.— S. Hurmais, S. Bingirium, / Stillingia indica, 

8l Bingyrica, Baill, ; Exccecaria indica, Muell. 

Vem. — H^rud, \aiM, hatan, Beng.; Hurnd, Bomb. ; Kirrimakdlu, Sing. 
References. — £)C,, Prod., XV., it., 1216 ; Roxh., Ind., Ed. C.B.C., 
6gi ; Brandis, For. FL, 441 ; Kurz, For. FI. Burm., II., 412 ; Gamble, 
Man. Timb.y 267 ; Grok., Cat. Bomb. PL, i8r ; Beddome, For. Man., 2x5 ; 
Rheede, Hort. Mai., IV., t. Sx ; Lisboa, U. PL Bomb., 125, 272 ; Balfour, 
Cyclop., III., S32 ; jour. Agri.-Horti. Soc., X., 27. 

Habitat, — A small evergreen tree, found in the Sunderbans and the 
tidal forests of Tenasserim and Ceylon. It is said by Graham to occur in 
the Koncan. 

Medicine. — The juice of the tree is very poisonous. 

Structure of the Wood.— Soft and white, with small brown heartwood. 
Weight zgfc per cubic foot. 

Domestic Uses.— The wood is used for fuel in the regions where the 
tree occurs. The seeds are employed as a fish intoxicant by the Natives, 
see Narcotics, Vol. V., 332. 

S. insigne, Benth. ; Fl. Br. Ind., V., 4'ji. 

Sya. — Falconeria insignis, RoyU; F. Wailichiana, RoyU ; Carum- 

BIUM INSIGNE, Kurz. 

Var. MALABARICA. 

Syn, — Exccecaria insignis. Bed., For. Man., 214, i. 22^f.S; Wight, Ic., 
No. xS66. 

Vem. — Kkinna, khina lienda, lendzoa. Hind.; Dddla, bilodar, hitoja, 
kardlla, ledra, Pb. ; Dudla, Bomb.; Gar pa shola, Anamalais. 
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The Chinese Tallow Tree. 


References.— For. FI, 442; Kurs, For. FI. Burm , II ,412} 
Dais, ef Gths., Bomb. FL, 227 f Beddo7ne, For. Man., 214; Grah., Cat. 
Bomb. Pl.y 367 / Lisboa, U. PI. Bomb., T25, 268 ; Ind. Forester, 1884, X , 
7, 30} Gaseiteers ' — N.^IV. P., X., 817 ; Bombay, XV., 448. 

Habitat.— A robust, deciduous tree of the sub-Himdlayan tract, from the 
Beas eastwards, ascending to 4,300 feet of Chittagong, Burma, and 

Var. MALAB^RICA on the Western Ghdts as far north as Nasik. 

Medicine.— The whole plant is full of an acrid, milky juice, which, when 
applied to the skin, produces vesication {Lhhoa). 

Structure of the Wood. — Grejish-white, very soft and spongy. Weight 
23 to 29fb per cubic foot. 

Domestic Uses. — The wood is used for the cylinders of Native drums, 
and for making sandals {Graham ; Lisboa). 

Sapium sebiferum, Roxh.; FI. Br. Ind., V., 470. 

The Chinese Tallow Tree. 

Syn. — Exc<ecaria sebifera, Muell.} Stillingia sebifera, Michaux ; 
S. SINENSIS, Batll.} S. SEBIFERA, Bojer ; CaRUMBIUM SEBIFERUM, 
Kurs ; Croton sebiferus, Linn. 

Vem . — PippaUyang (according to Ainslie), Hind.; Mom~chhia, Beng. j 
Toyapippali (according to Ainslie), Sans. ; Ya-^ 

ficou, Chinese. 

References.— Z>C,, Prod., XV., iL, izw ; Roxh., FI. Ind., Ed. C.P>C., 
bgi ; Voigt, Hort. Sub. Cal., t6t ; Brandis, For. FI., 441 ; Kurs, For. 
FI. Burm., II. , 412 ; Gamble, Man. Timb., 366 ; Dah. & Gibs., Bomb. 
FI. Supp., 77 / Grah., Cat. Bomb. PL, 181 } Ainslie, Mai. Ind., IL, 433 ; 
Baden Powell, Pb. Pr., 428, sgS ; Atkinson, Him. Dist., 883; Drury, U. 
PL, 2og ; Balfour, Cyclop., III., 740 { Smith, Die., 401 ; Journ. Agn.- 
Harti.Soc. Ind.,Vl., 164; Ind. Forester, II.,2go, 3g4; V., 272: VI., 
23g ; VII I., 124, 12g ; Report by Col J. G. Macrae, Consermior of Forests, 
Sind Circle (6th July 1688) ; Report, Saharunpore Bot. Gardens {l863), 
N.-W. P. Sel. {7866), IL, 108. 

Habitat.— A small, glabrous tree, indigenous to China, but introduc^^d 
as a cultivated plant into various parts of India and elsewhere in warm 
countries. The Indian vernacular names given above are, therefore, mere 
adaptations. 

Dye.— The leaves give a black dye. 

Oil and Oil^seed.— The fruit is a three-celled capsule, each cell of 
which contains a single globose seed, thickly coated with a white greasy 
substance— the so-called vegetable tallow. That substance is used in place 
of animal tallow in China, for the manufacture of candles, in soap-making, 
and also in dressing cloth. From the shell and seed an oil is extracted, 
which is burnt in lamps. In China, the tallow from these seeds almost entirely 
replaces animal tallow in the manufacture of candles. It is separated from 
the seeds by steaming them in tubs with convex open wicker bottoms, placed 
over cauldrons of boiling water. In China, this tallow is said to be hard and 
white, and to give a clear inodorous flame without smoke. In India it is 
found that it is not consistent enough, and when it has been used in candle- 
making, it is necessary to dip the candles made of it into wax, and so give 
them a hard external coating. The combustion, too, of these candles is de- 
scribed as imperfect, and they are said to yield a dim light and a thick 
smoke. A large cylindrical mass of the tallow, solid, and of a pure white co- 
lour very pure and inodorous, was exhibited at the Lahore Exhibition in 1864, 
and it was hoped then that the tallow tree might become an article of com- 
mercial importance in the Panjab. Since that time, however, interest in it 
has declined, and for many years no attempts seem to have been made to 
utilise the tallow from this source. The labour and expense involved in 
collecting the seeds and extracting the tallow are said to have been far in 
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The Sapphire Gem, {W, R. Chrh) SAPPHIRE, 


excess of the value of the product. With reference to the oil Roxburgh 1 
remarks that cocoanut oil is much better for burning purposes. For fur- 
ther information see the article on Oils, Vol. V., 449. 

Structure of the Wood.— W’hite and even-grained, moderately hard. 
Weight 32ib per cubic foot. 

Domestic Uses. — Besides the uses of the tallow and oil, as above 
described, the wood is made into bedsteads, tables, and toys, and is recom- 
mended by Dr Jameson as well fitted for employment as printing blocks. 
It IS a handsome tree, and is often planted for ornamental purposes. In 
Assam the ert silkworm is said to feed on its leaves. 

SAPONARIA, Linn.; Gen. PL 7 ., 146. 

Saponaria Vaccaria, Linn. ; FI. Br. Ind., 21*] ; Caryophylle^:. 

Syn. — s. PERFOLIATA, / Gypsophila Vaccaria, W.&A. 

Vem. — Musna^ Santal., Hind.; Sabum^ Beng. ; Giihgafasy Pers. 

References.— Fl.Ittd., Ed. C.B.C., 38 $; Botss., FL Oneni., 

S2^ ; AtichLofii Boi, Afgh. Del, Cont.^ 40 ; O^Shaughnessy^ Beng 
Dtspens.y2i2 ; S. Anufiy Bomb. Drugs, IS , Murray, PL and Drugs, 
Sind, Dymock, Warden, & Hooper, Pharm, Jnd., 757; Aikinlon, 
Him. Disi., 3 o 5 ; Gajsetteers, N.~W. P., IV., Ixinii. ; X., 305: Ind. 
Forester, IV., 284; XU. {App.),6. 

Habitat, — A tall, robust weed of cultivation, met with in wheat-fields 
throughout India and in Tibet. 

Medicine.— Tne properties of this plant are in every respect identical 
with those of S. ofQcinaliSi the Soap-wort, 2 tTpov 6 iov of Dioscorides, 
(O^Shnughnessy). It is considered by the Natives of India to have febrifugic 
and tonic properties m long continued fevers of a low type (S'. ArjiTn) 
The mucilaginous SAP is said to be an efficacious remedy for itch {Murray). 
Preparations of this plant have emulsifying properties on account of the 
saponin it contains. 

Domestic Uses. — The mucilaginous sap is used as a soap substitute by 
the Natives of India (see Detergents, Vol. III., 85). 

SAPOTA. 

Sa.potcl^ see Achras Sapota, Linn.; Vol. I., 80; Sapotace.®. 

s. eleng'oides,^. iJC-jand S.tomentosa,^. DC.; see Sideroxylon 
tomentosum, Ro\h ; Vol. VI. 

SEppd,n WOOdj see CaBsalpinia Sappan, Linn. \ Leguminosje, Vol. II,, 10. 
SAPPHIRE, Ball, Man. Geol. Ind., 

The Sapphire is classed along with the diamond, ruby, emerald, and pearl, 
etc., among “gems or precious stones,"’ in contradistinction to the 'inferior 
gems amongst which are placed the camelian, onyx, agate, etc. It is a blue 
transparent variety of corundum or native alumina, and is composed of oxide of 
alumina (Alg O3) together with a small quantity of oxide of cobalt, to which it 
owes its blue tint. It differs, therefore, from the oriental ruby merely in its 
colour. Crystals of Sapphire are usually double hexagonal pyramids with the 
basal plane sometimes well developed, but very often quite small or almost ob- 
literated. Many of the crystals are very irregular, the corresponding angles, 
measured on different pairs of faces, frequently varying by several degrees. 

Sapphire, Mallet, Man. Geology of India, IV., gg. 

Saphtr, Ft.; Sapphir, Germ.; Safeierstin, Dut.; Zaffiro, 7 /., 
Sp.; Jachant, Rus. 
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Vern. — Ndanit Hjnd., Tam., M.\l. ; Ntlanit kdbud, asmdni, surmai 
(the colour of antimony— blue — grey, Pb. ,* Neela-hgnet-kha (the yellow 
sapphire =), (the violet sapphire**), Neela-khayan (the 

green sapphire**), Mya^ Burm,; Nil^ Singh, j Sufir, arab. 

References. — Ency clop. Brtt.^XJCL., 302; Balfour^ Cyclop. Ind.^ 111 ,^ 
S 32 ; Afason, Burma and Its People, S78, S 79 > 732; Baden Po-mell, Pb. 
Pr.f 48-40 ; Tavernier^ Travels in India, Sgg, 4^0 ; Calvert, Kulu, 54 > 
Gazetteers, Central Provinces, 50 < 5 ; Settlement Rep., C. P. {Upper 
Godavery Dist.), 42; T. C. Ploviden, Report to the Govt, of Ind., Foreign 
Department, on the Sapphires of Kashmir. 

Varieties.— Sapphires of various colours occur in India. Thus, there 
is the blue or true sapphire of popular language, the colour of which may 
be any shade of blue, from the palest to a deep indigo, the most esteemed 
tint being that of the blue cornflower. Violet sapphires (oriental ame- 
thysts) are also found in the same localities as those in which the true 
sapphire is met with. The most valuable sapphire found in the East 
Indies is the yellow sapphire or oriental topaz. A green gem, called by 
the Europeans m India an emerald, is often seen. It is, however, a green 
sapphire, and is much harder than the true emerald, which is a green 
beryl 

Occurrence. — The following account of the occurrence of sapphires in 
India is mainly abstracted from Mr. Mallet’s writings on the subject, in 
the Manual of the Geology of India, Sapphire is found along with many 
other varieties of corundum in the ruby mines of Upper Burma. Accord- 
ing to Mr. Spears, the sapphires there are much rarer than rubies, al- 
though those found are of larger size. In Ceylon, rubies are of rare occur- 
rence. while sapphires are found frequently, and are often of very large size. 
In the Salem District of Madras and in the valley of the Cauvery, Captain 
Newboid reports that sapphire is occasionally found, and, according to 
the Central Provinces Gazetteer, the same gem occurs in the Upper Goda- 
vari District. Mr, J. Calvert has stated that he found “ sapphires worth 
82,500 each besides other gems” in the Upper Ralni valley near the head 
waters of the Beeas in Kulu* In 1882 a remarkable discovery of sapphires 
was made in the Kashmir territory, and within a short time such quanti- 
ties of gems were thrown on the market "as to materially lower the value. 
Owing to the secrecy observed by the discoverers, very conflicting accounts 
were in circulation as to the place where the stones had been found, but 
this may be elucidated by the following account taken from the report by 
Mr. T. C. Plowden, late Resident in Kashmir, who himself visited the place 
and saw the sapphires being dug out there ; — “ Leaving the Chenab valley 
at Golabgarh in Padar, at the junction of the Bhutna stream with the Che- 
nab and following the path towards Pzanskar, which runs up the Bhutna 
valley, two days’ easy marching brings one to the village of Suniyan, the 
last village met with on this side of the passes into Pzanskar. To the 
north-east of this village rises a lofty range of mountains, known to geo- 
logists as the Pzanskar range which sends off many spurs into the Bhutna 
valley. It is near the southern end of one of these spurs between the vil- 
lages of Machial and Suniyan that the sapphire deoosits are found, about 
two miles in a north-westerly direction from Suniyan in a small valley. The 
greater portion of this valley is covered with masses of boulders and frag- 
ments of rock which have &len from the surrounding cliff, and amongst 
these the sapphires are at present obtained. The rock of which the cliffs 
surrounding the valley are formed is of micaceous gneiss, interstratified with 
h^s of crystalline siliceous limestone. The gneiss is also interstratified 
with veins of granite in portions of which corundum crystals have been 
developed which, when they are of sufficiently good colour, become 
sapphires. ” 
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Localities where found. {W. R. Clark ^ I 


Method of Collection. — Sapphires like rubies occur in three wa^s — 
(i) in situ, imbedded in white crystalline limestone, (2) loose in the soil on 
the hillsides, and (3} in gem-beanng gravel. The second is the commonest 
method of occurrence, and the mode of collection now pursued in Kashmir 
is to dig up the soil, and then wash away the sand and mud, a rude adap- 
tation of the methods employed by the diamond diggers of South Africa. 
Roughly estimated the average yield was i tola of sapphire to every 15 
maunds of soil dug and washed. The stones, however, were of very uneven 
quality. 

Uses. — Sapphires are much valued for ornamental purposes, and are 
made into brooches, rings, seals, etc In consequence of its hardness the 
sapphire w^as usually mounted by the ancients in a partially rough state, 
the surface being polished but not cut. It has, however, occasionally been 
engraved as a gem. 

Trade.— During the calendar year 1889, S^jOIo carats of sapphire, 
valued at R 15,000, were obtained in Kashmir. The outturn of Burmese 
sapphire during the same period cannot be ascertained, as both rubies and 
sapphires are included under one heading in the trade returns {R, & A. 
Department Return of Outturn of Gems in India), 

SARACA, Linn, / Gen. PL, /., ^83. 

[ Leguminos.®. 

Saraca Linn, ; FL Br, Ind,, II,, 2^1; Wi^ht, Ic,, i, 206* 

Syn — S. ARBORESCENS, Burm , ; S. MINOR & ZOLLINGERIANA, Miq, , 
Jonesia Asoca, Roxb, ; J. pinnata, Willd, 

V%Tn.,-“Asoh, Hind.j Asok, asoka, Bfng. ; Aseka, Cuttack; Asok, 
Uriya. ; Asoka, Manipur; Asok, N.-W. P j & Pb., Asok, askok, 
asoka, jassundi, ^ds^ndi. Bomb.; Ashoka, Mar.; As^^dlava, QtXiZ, % 
Asek, kankeli, Tel. ; Ahsunkar, asoka, asoge, ashoka, Kan ; Thawgabo, 
Burm.; Diyeratembeld, diya-ratmal. Sing.; Asoka, kankeli, vanjula, 
Sans. 

References. — DC., Prod. II., 4S7 }Roxh.,Fl. Ind,, Ed. C B,C„ 3i2; Voigt., 
Hori.Sub, Cal., 246; Brandis, For. FI,, 166 ; Kurz, Form FLBurm., 1,414; 
Beddome,Fl, Sylv., t, 57 ; Gamble, Man. Timb , 144; Dalz, & Gibs,, Bornb, 
FI,, 82 ; Mason, Burma and its People, 408, 770 ; Trimen, Cat, Ceyl. PI,, 
28 , Elliot, FI, Andhr,, 82 ; Sir W. Jones, V,, 11 j ; Rkeede,Hort, Mai., V,, 
i. Sg ; Folkard, Plant-lore Legends & lyrics, 22g ; U . C. Dutt, Mat. Med, 
Hind., 143, 292 / Dymock, Mai. Med. W, hid,, 2nd Ed., 257 ; Lisboa, U, 
PI. Bomb., 64, 279, 285 * Kero Off, Guide to Bot. Gardens & Arboretum, 
3 o; Bomb, Gar., VII., 40, 41 ; XV., 7$’, Gaz., Mysore &Coorg I., 52, 
59 ; Settle* Rep,, Fyzahad, 12; Ind Forester, III., 203; XIV,, 

Habitat. — A low, erect tree of the Central and Eastern Himalaya, East 
Bengal, South India, Arracan, and Tenasserim. In Kumdon it occurs up 
to altitudes of 2,000 feet. It is found also in Ceylon and Malacca, and is 
distributed to the islands of the Malayan Archipelago. It is often culti- 
vated in gardens for its handsome flowers, and very frequently so near 
temples {Brandis), Bombay gardeners call the ^ Gilatteria longifolia 
(Anonace.®) “Asoka,” and have an idea that it is the male of Saraca 
indica” {Dymock), Roxburgh remarks that “ the plants and seed were 
probably brought originally from the Eastern frontier of Bengal, where it 
is indigenous. When the tree is in full blossom I do not think the whole 
Vegetable Kingdom, affords a more beautiful object.” 

Medidne.— The bark, is much used by Native physicians in uterine 
affections, and especially in menorrhagia. A decoction of the bark in milk 
is generally prescribed. A ghrita called asoka ghrita is also prepared, with 
a decoction of the bark and clarified butter, together with a number of 
aromatic herbs in the form of a paste {U. C. Dutt, Hind, Mat, Med,), In 
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SARCOCHLAMYS 

pulcherrima. 


The Asoka Tree. 


MEDICINE. * Orissa the bark is said to be used as an astringent in cases of internal 
I haemorrhoids {IV. W. Htmter'). 

i Specul Opinions.— §“ The bark contains a large proportion of gallic 
i acid A decoction of it is chiefly used with dilute sulphuric acid in stop- 
I ping uterine hoemorrhage ” {ttvil Surgeon S. M. Shircore^ Moorshed* 
Fleers, ahtid). ** Flowers pounded and miNed with water used in hoemorrhagic 
0^3 i dysenter\ ” [Szirgeon A C. Mitkerji^ Noakhally). 

Structure o£ She Wood. — Light reddish-brown, soft. Weight 5of& per 
cubic foot. Brandis remarks that the heartw’ood is hard and dark coloured. 

Sacred Uses. — The Asoka is one of the sacred trees of the Hindus, 
w’hich they are ordered in the Urapaj to worship on the 13th day of the 
month Chaitra,ue-i 27th December. Its flowers, probably on account of 
their beauty and the delicacy of their perfume, which, in the months of 
April and May, is exhaled throughout the night, are much used in temple 
decoration. “The tree is the Symbol of Love, and is dedicated to Kama, 
the Indian God of Love Like^ the Agnus castus it is believed to have a 
certain charm in preserving chastity; thus Sita, the wife of Rama, when 
abducted by Ravana, escapes from the caresses of the demon and finds 
refuge in a grove of Asokas. In the legend of Buddha, when Maya is con- 
scious of having conceived the Buddis-attva, she retires to a wood of Asoka 
trees and then sends for her husband The word Asoka signifies “ that 
which is deprived of {Folkard, Plant-lore and Legends), Mason 

{Burma ^ Its People) says the tree is held sacred among the Burraans, 
because under it, Gaudama was born, and immediately after his birth 
delivered his first address. 

SARCOCEPHALUS, AfzeL-, Gen,PU Tf 29. 

866 Sarcocephalus cordatus, Miq. ; FI, Br. Ind., Ill,, 22 / Rubiace.®. 

Syn.— N aUCLEA CORUATA, Roxh.; N. C0ADUNATA,i?^^&. ; N. Roxburghii, 
G. Don,’ N. Wallichiana, Br.; N. p.arvifolia. Wall. 

Vem. - Bahmi, ’vammi^ SiNG.y Ma-u, ma-ulettanshe, Burm. 
^^iexecLCes,—Bedd.,Fl.Sylv,i.3r8, Kurz, For. FL, 11. , 63; Gamble, 
Man, Timh., 218 ; Ind Forester, X., 3 t j XII. , 72, 73. 

Habitat.— A small tree, which occurs in the lower mixed forests of Burma, 
from Pegu and Martaban to Tenasserim It is found also in Ceylon; and 
is distributed to the Malay and Philippine Islands and North Australia. 
TIMBER. Structure of the Wood — Pale-coloured, rather light, coarse, and loose- 

867 grained. Weight 23-34^ per cubic foot. 

DOMESTIC. Domestic Uses.— Beddome says it is used for making sandals, com- 

868 mon furniture, doors, and for other purposes. 

SARCOCHLAMYS, Gaud.; Gen. PI, IlL, 389. 

[ URTICACEiE. 

869 Sarcochlatnys pulcherrima, Gaud. ; FL Br. Ind., V., 388 ; 

Sya.— Urtica pulcherrima, Roxb. 

VeTa.^Dogal, Garo Hills; Tsaiya, shap-ska, Burm. 

References.— DC.. Prod., XVI., i., 23s; Roxb., FI. Ind., Ed. C.B C., 
636 ; Brandis, For FL, 405 ; Kurz, For. FL, Burm., II., 426 / Gamble, 
Man. Timh,, 323 ; Darrah, Note on Cotton in Assam, 3i ; Liotard, Memo, 
on Indian Dyes, 127, mii. 

Habitat. — A bush or large shrub, with a stem often as thick as a man’s 
leg, met with in Assam, the Khdsia Hills, Sylhet, Chittagong, and Burma. 
It is distributed to Sumatra. It is found up to altitudes of 1,000 feet. 
Brandis says that in Pegu this plant, together with Blumea grandis, Budd- 
leia, and other fast-growing large herbs and shrubs, forms the dense 
thicket which springs up in &sert©i clearings. 
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The Moon-plant. {IV, R. Chrk ) 


SARCOSTEMMA 

brevistigma. 


Dye. — in Assam a madder brown colour is produced with the bark 
of Albizziaodoratissmajin conjunction with the pounded leaves and twigs 
of the dogal tree (Sarcochlamys plucherrima), the yarn being boiled in the 
mixture [Liotard, Memo, on hidinn Dyes), 

Fibre — The liber gives a good fibre for ropes (Kurs), 

Structure of the Wood.— Pale, reddish brown, rather light, of a fine 
silvery fibre, soft {Knrz). 

SARCOCOCCA, LindL ; Gen, PL^ III., 266. 

Euphorbia cEiE 

Sarcococca pruniformis, Lmdl / Fl, Br, Ind,, V,, 266 ; Wight, Ic,> 

Syn. — S. s^ligna, Muell,; S. trinervia, Wight; S sumatr\na, BL 
S. SALICIFOLIA, BailLj Buxus S^LIGNA, Don ; Tricera nepalensis, 
Wall. 

Vern. — Chilikai, Nepal; Suhat sing, Kumaon. 

References.— Z?C., Prod., XVI., i., ir ; Brandis, For, FL, 448 ; Beddome, 
FL Sylu,, ccxiiii , Gamble, Man, Timb., 37 1; Bedd., For, Man., 217, 
Atkinson, Him. Dtst., 3 t 7 ; Ind, Forester, X., 3S ; ^our. Agri,<‘Horti, 
Soc, Ind., XIV^,iJi 24. 

Habitat.— A small, evergreen shrub, met with in the Temperate Hima- 
laya, at altitudes betw’een 5,000 and 9,000 feet, in the Khasia Hills and 
Manipur, in the Deccan Peninsula, and in Ceylon. It is distributed to 
Afghanistan and to Samatra 

Structure of the Wood. — White, moderately hard. 

Domestic Uses.— The wood is sometimes used for making walking- 
sticks. 

SarcOCOlla, see Astragalus ? sp.; LsGUMiNOSiE; Vol L, 34.8. 

SARCOSPERMA, Hook.f; Gen. PL, II., djs- 

Sarcosperma arboreum, Benth.; Fl. Br. Ind., III., $35: 

[ Sapotace^e 

Syn. — SiDEROXYLON ARBOREUM, Ham. 

Vem. — Pakar lampati, Nepvl; Kulyatzo, Lepcha. 

References.— For. FL Burm., II app. 575-76; Gamble, Man, 
Timh., 242 ; also Trees, Shrubs, etc., Darjeeling, 52. 

Habitat. — A large, bushy tree of the Eastern Himalaya. It is found 
in Sikkim, up to altitudes of 4,000 feet. It also occurs on the Khdsia 
hills and Patkoye mountains in Assam, and in Lower Burma (Ava hills, 
Ktirs), 

Fodder,— The leaves are given to cattle {Gamble). 

Structure of the Wood. — Pink, moderately hard, rather light. Weight 
30*5^ per cubic foot. 

Domestic Uses. — It is used in Sikkim to make canoes. 

SARCOSTEMMA, Br. / Gen. PL, II., 

With reference to the identification of plants of the genns Sarcostemma 
with the sacred Homa of the Parsls and the Soma of the early Sanskrit writers 
the reader is referred to the generic note on Ephedrai Vol. Ifl., 247. It is suffi- 
cient here to remark that Sarcostemma, although very probably not the ori- 
ginal Soma of early writers, is at any rate one of the best known and most fre- 
quently used substitutes for the real article. 

[ Wight, Ic., t. ggg; Asclepiabe^. 
Sarcostemma brevistigma, Wight 6sf Am. ; BL Br. Ind.^ IV., 26 ; 
The Moon Plant. 

Sya. — Asclepias acid a & aphylla, Roxb. 
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Vem, — Somlat&t Hind.; Somlatd^ soma, Beng.; Tkorinjal, Sind.; SSma, 
lama. Bomb.; Ran sher, M^r. ; Tiga-'tskumudu, konda pdla, pulla 
padma kdshtam, soma laid, tige jemudu, Tel. ; Mwma'-kiriya, 
Sing. ; Soma, Sans. 

References.— Prod,, VIII,, 5S8; Roxh,, FI. Ind„ Ed. C.B.C., 251; 
Voigt, Hort. Sub, Cal., 542 ; Dalg. & Gibs,, Bomb. FL, 149 ; Elliot, FI, 
Andhr., g6, 141, tsq, i6g, 18 1 ; Gthson. Cat. Bomb, PI,, 122 ; Ainslie, Mai, 
Ind., II., 378 s U, C. Duit, Mat. Med, Hind,, 3 18 ; Drury, U, PU, 38 s / 
Lisboa, U, PI. Bomb., i6S; Bird-wood, Bomb, Pr., 55, 2 Q8 7 Gazetteers 
Bombay, V., 27 ; Mysore & Coorg, I., 62, 

Habitat.— A trailing, leafless, jointed shrub, not uncommonly met 
with in dry rocky places in the Deccan Peninsula. It occurs also in 
Bengal, but more rarely than on the western side of India. 

Domestic Uses. — Dr. Gibson (Ca^. Bomh PH mentions that ‘‘it is 
often brought from a distance by farmers to extirpate white-ants from the 
sugarcane fields. A bundle of twigs is put into the trough of the well 
from \vhich the field is watered, along with a bag of salt, hard packed, so 
that it may dissolve gradually. The water so impregnated destroys the 
ants without injuring the crop. The plant contains a large amount of 
milky sap, which Roxburgh says is “of a mild nature and acid taste, and 
is often used by Native travellers to allay their thirst. ” For its uses in 
prepanng an intoxicating LiauoR, see Ephedra, Vol. III., 247; also Dr. 
Watt’s numerous papers on the Soma of the Sanskrit authors. 

The three other species of this genus, S» Bnmoniauum, W-i(rhi ^ Am., 
S. intermedium, Done,, and S. Stocksii, Hook, f,, are said by Sir J. D. 
Hooker, in the Flora of British India, to be indistinguishable in the dried 
state from this. They are used in a similar manner by the Natives of 
India, and have the same vernacular names. 

SARCOSTIGMA, W. ^ A./ Gen. PL, L, 334. 

[ /. 1834 ; OLACINEiE. 

Sarcostigma Kleinii, W. A. / FL Br. Ind., /., 594 / Wight, Ic.^ 

Vera. Pdvana, puvenagak{;=itho plant), adul, odul (=the oil). 

References.— Z?a/ar, & Gibs., Bomb. FI,, 221 7 Drury, U. PI. Ind., 386 , 

Habitat. — A climbing, branched shrub, found in the Eastern and 
Western Peninsulas, Malacca {Maingay), Cochin, and Travancore 
{Wight), and the Koncan 

Medicine.— This plant yields a medicinal oil, highly esteemed in the 
treatment of rheumatism {Drury). 

Food.— The fruit of S. edule, which is said, in the Flora of British 
India, to be probably only a variety of S. Kleinii, is eaten by the Natives 
of the Andaman Islands [Kurz). 

Domestic,— The oil is burnt in lamps. 

^ T - t 

Sarsaparilla, Indian, see Henudesmus indicus, R. Br.7 Asclepiade^, 

[ Vol. VI. 

S. Jamaica, see Smilax officinalis, Hunh. BonpL, Sf Kunth, ; LiLiACEiE, 

Sarson Oil> see Brassica campestris, Linn*i Crucifer.® ; Vol. L, $22. 

SASSAFRAS, Nees 7 Gen. PL, III., 160. 

Sassafras officinale, Nees; LAURiNEiE. 

Sassafras. 

Syn — ^Laurus Sassafras, Idnn, 

References. — Watt, Calc, Exhib, Cat., V,,2S2; VII., *224 7 Pkarm, Ind., 
1^2; Gamble, Matt, Timb , 313 ; Sfoitk, Econ. Diet., Jdp. 


S. 892 



Products oj / ndia. 


479 


A Useful Carminative for Horses. ( W. R. Clark j ^andfcans^ 


! 

Habitat— A tree, 20 to 40 feet high, native of the forests of North j 
America, from Canada to Florida. ^ ^ . . i 

Medicine. — The dried root is imported into India and used medicinally * 
for its alterative, tonic, stimulant, and sudorific properties. It is useful in 
chronic rheumatism, secondary syphilis, scurv^, and skin diseases. The 
volatile otl obtained by distillation of the wood is stimulant, carminative, 
and diaphoretic {Pkarm. Ind.), In British practice it is only given in 
combination with sarsaparilla and guaiacum. 

Structure of the Wood. — Soft, porous, highly scented, preserving 
its odour a long time. 

Satin-wood, see Chloroxylon Swietenia, DC»i Meliaceje; Vol. II., 270. 

SAURAUJA, Wtlld. / Gen. PL, 1$^. 

Saurauja napaulensis, PC.; FL Br. Ind., 286 ; Ternstrcemiace.®. 

Vern — Gogina, go^anda, Hind.j Gogen, Nepal; Kasi&r, Lepcha; 
Gogina, gogina, Kumaon. 

References. — Brandis, For, FI,, 2 S; Gamble, Man. Timh., 2 g ; List of 
Trees, Shrubs, & Climbers of Dargiltng, 8 ; Atkinson, Him. Dist,, 3o6 ; 
Ind. Forester, Vlll., ^5 ; XI., 2 , 370 ; XIV., 343. 

Habitat.— A moderate-sized tree of the Himalaya from Bhutdn to 
Garhwdl, also in the Temperate Khasia hills. It is found at altitudes 
between 2,500 and 5,000 feet. 

Food & Fodder. — The fruit is succulent and palatable, and is eaten 
by the hill tribes. The leaves are lopped for cattle fodder {Atkinson), 

Structure of the Wood. — Pale-pink, very soft, spongy ; shrinks much. 
Weight 25lh per cubic foot (Gamble), 

S. punduana, Wall. / FI. Br, Ind., 28*^, 

Syn. — S. FAScicuLATA, nar. abbreviata, Choisy. 

Vera. — Rata^gogen, sipha-rung, Sikkim. 

References.— For. Fl^ Burm.,I., io3 ^ Gamble, Man. Timb., 29 } 
List of Trees, Shrubs, 6 f Climbers of Darjiling, 8 

Habitat.— A bush or small tree, found in the Sikkim Himalaya between 
the altitudes of 3,000 and 5,000 feet. It occurs also in the Khasia moun- 
tains, and in the tropical forests of Burma, at altitudes between 2,000 and 
3,000 feet. 

Structure of the Wood, — White, soft and even ; finely fibrous (Kurz). 

SAUROMATUM, Schot; Gen. PL, III., g66. 

ydp ; ARACEiE 

Sauromatum pedatum, Schot.; DC., Monogr. Phanerogamice, II,, 

Syn. — Arum pedatum, Willd.; Arum clavatum, Desf. 

V&m*—‘Loi (a name applied to several species of the genus). Mar. ; Bha~ 
samkand, C, P, 

’Reference.-^Dj^mock, Mat. Med. W. Ind., 817. 

Habitat.— A native of Western India and of the Central Prownces. 

Medicine.—" The I'Ubers are as large as small potatoes and of the 
same shape as those of suran ” (Amorphophallus campanulttus, Vol. I, 
225) ; they are very acrid and poisonous, and are only used externally 
as a stimulating poultice by the Natives (Dymock). ^ 

SAUSSUREA, DC.; Gen. PL, II., 4^1. 

Saussurea candicans, Clarke; FI. Br.Ind., III., gyg; CoMPosixiE. 

Syn.— S. brahuica, Boiss.j Aplotaxis candicans, Z)C. / A. scaposa, 
Bdge-w ; Cnicus candicans, Wall ; Carduus heteromallus, Don. 

Vera. — Batula, kali stri, Pb. 
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References.— , Prod, VI., ‘.40, StmaH, Pb. \Pl., 119 ; Boiss; Pt. 
Orient., 111. , Sb6 , Atkinson, Him. Dist.,3i2; Gae., N.-W.Prcm., IV., 

Habitatf— A robust annual herb, found in sub-tropical and temperate 
Western India and the Himalaya, from the Salt Range, Hazara, nnd 
Kashmir to Bhutfin, altitude 3,000 to 7,000 feet. It is distributed to 

The SEEDS are collected in the Panjdb for the drug-sellers 

Opinion.— §“ Carminative, used in masalas for horses ” {Stir- 
geon-Major C. W. Calthrop, M D., Morar). 

Saussurea gossypiphora, Don / FI. Br. Ini., III., 376. 

Syn._S. oossYPiN.4, W'o/l. ,' Aplotaxis gossypina, DC.; Eriocoeyne 

NIDULARIS, Wall, Mss. 

Vera. — Kashdl,bU pesh,VB, , ^ , r 07 

References.— Pb.PL, 119; Hooker, Hint. Journals, 22 $ ; BaU 
four, Cydop. Ind., HI., 54B. 

Habitat A herbaceous plant, with perennial root-stock, met with m 

the Alpine‘Himalaya,from Garhwal to Sikkim, at altitudes between 14,000 
and 1 7,000 feet. Sir J. D. Hooker (Him Jour.) remarks of this very 
striking plant that it forms great clubs of the softest white wool, six 
inches I0 a foot high, its flowers and leaves seemingly uniformly clothed 

with the warmest fur that nature can devise. .1, c .1 • 

Sacred.— Madden mentions that it is offered up at shrines on the Sutlej 
{Steiisart). 

S. hypoleuca, spreng.; FI. Br. Ind., III., 374, 

3ya, — C arouus auriculatus. Wall.; Aplotakis auriculata, DC, 
Vera.— For the vernacular names of this plant the reader is referred to 
S. Lappa, for both species seem to he known to the Natives by the same 
names. 

References.— VL, $41; Dymock in Year-Book of Pharmacy 

Habitat— A^^oMositous herb, with decidedly nodding head? it 
occurs all over the Temperate Himalaya, from Kashmir to Sikkim, at 

altitudes between 7,000 and 13,000 feet- „ , ^ , j. • n 

Medicine.— It appears probable that part of the Costus used medicinally 
in India is derived from this species, although the true Costus is probably 

S. Lappa. 

S. Lappa, C. B. Clarke / Br, Ind., III., 

The Costus. 

Syn. — Aucklandia Costus, Falc . ; Aplotaxis Lappa, Dene. 

Vera — Kut, hot, kusi, kust-ialhpuichuk, kur,pachak,Wm'D . ; Pachak, kj<r, 
Beng. ; Post-khai, Kashmir 5 Rusia, Bhote j KU, hot, kust ialkh, k&th, 
Pb • *Ouplais. Bomb. ; Upaleta, kU, Guz. ; Kostum, putchuk, ^oshtant> 
Tam • Changala, kustam, Tel. ; Sepuddy, Malay. ; Goda mahanel, 
Sing*.; Kushtha, kashmir] a (according to Stewart), Sans. ; K&st, Arab. 
& Pers 

References.— Pi. PC, 121; J. H. Van Linschoten, Voyage to 
the East Indies, II., I2Q; Pkarm. Ind., 127 ; Aindie, Mat. Ind., IH 
j 66: O'Shaughnessy, Beng. Dispens., 652; U. C. Dutt, Mat. Med. 
Bind., iBo, 307 ; Dymoch, Mat. Med. W. Ind., 2nd Ed., 44g-S^ j 
Murray, PI. & Drugs, Sind, 185 / Iroine, Mat. Med. Patna, S2 ; Med. 
Top. Ajmere, 107, 742; Honigberger, Thirty-fi^e years in the East, 262; 
Baden Powell, Pb. Pr., S56 ; Biriwood, Bomb. Pr., 48; Royle, 111. Him; 
Boi.,36o; Prod. Res., 22s, 224 ; Aittkison, Trade Products of Le, 144? 
Davies, Trade & Resources of the N.-W. Frontier, Ixxiii., cvtii. 
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Lappa. 


ccclxxviiL ; Balfour^ Cyclop,^ Bit ^ Smith, Econ, t^ic*f J34 > KemOff. 

Guide to the Mus. of Be, Bot., 87 ; Gazetteer, Panjab, Hazara Lhst,, 
l3 / Journ, Agri.’Hort, Soc. Ind,, XL, Part I, , , . , . , 

Habitat,— A tall, very stout herb, with annual stem and thick perennial 
roots, indigenous to the moist, open slopes, surrounding the^ valley of 
Kashmir, at an elevation of 8,000 to 9,000 feet. It occurs also in parts of 
the basins of the Chenab and jhelam, at elevations between 10,000 and 
13,000 feet. The roots are dug up in the months of September and Octo- 
ber, chopped up into pieces, 2 to 6 inches long, and exported without further 
prepararton. 

History.— Dr. Watt has already written at some length on this sub- HISTORY, 
ject and his remarks may therefore be reproduced “ It would seem that 9 ^^ 
for a long time Costus Root or kusi was referred to a species of Scita- 
MiNEiE, most probably from the resemblance of the scent to that of Orris 
root. The genus to which it was attributed received the name of^ Costus, 
the perfume being said to be obtained from C. arabicus, fV tlld. The com- 
mon and elegant plant of our jungles, Costus spedosus, Sm, (Vol. IL, 

579), was supposed to be nearly allied to the hypothetical species C. 
arabicus, but to be scentless. It is remarkable that while it has now been 
clearly proved that the plants which belong to the genus Costus have 
nothing to do with the Costus root of the ancients, the vernacular names 
keo, kust should in Bengali be given to C. speciosns, names which are 
also applied to the true Costus. The resemblance of the root to Orris or 
Iris, a plant nearly allied to Costus spedosus, is another remarkable coin- 
cidence. Falconer, in Linn. Soc, Trans,, Vol, XIX., Part 1 ., 23(1842), 
proved beyond doubt that the ktist of Upper India was the root of what he 
called Auilandia Costus (since reduced to Saussurea Lappa), and he 
concluded that this was the Costus of the ancients for the following rea- 


sons 

** 1st — It corresponds with the descriptions given by the ancient authors. 

2nd — Coincidence of names ; in Kashmir the root is called kut and 
the Arabic vernacular is said to be kust, both being given as 
synonyms by the Persian hakims ; they are also the names by 
which the medicine is known in the bazdrs of Hindustan 
Proper ; in Bengal the Kashmir root is called Patchak, and it 
appears by a note in Dr. Royle’s illustrations that Garcia ab 
Horto gives Pucho as the Malay synonym of Costus arabicus. 

3rd — Koot is used at the present day for the same purposes in 
China as Costus was formerly applied to by the Greeks and 
Romans. 

^*4fh — ^The direct testimony of the Persians that kust comes from the 
borders of India, and that it was not a product of Arabia. 

^fji — The commercial history of the root gathered in Kashmir under 
the name of kust Dymock, Mat, Med,). 

“This root is collected in enormous quantities in the mountains of 
Kashmir, whence it is conveyed to Calcutta and Bombay, and thence 
shipped for China. The drug has a pungent, aromatic taste, and an 
odour resembling that of orris root. There is an excellent account of it, 
with a figure, in Professor Guibourt’s Hisioire des Drogues tome iii. p. 
25 (Science Papers by D. Hanhury, 257). Costus root is remarkably 
similar to Elecampane both in external appearance, and structure. Costus 
has been an important spice, incense, and medicine in the East from anti- 
quity down to the present day ; it would be of great interest to examine it 
chemically with regard to Elecampane’* (Pharmacographia), 

Kust is collected in large quantities in Kashmir and exported to the 
Panjab, where it finds its way all over India and is shipped from Bombay 
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The Costus Root. 


and Calcutta to China and the Red Sea, a small quantity finding its way 
to Europe. Falconer describes two forms— kust-t-ta Ik B.nd kusi~i-sh%rz?z^ 
the latter being the chief article of commerce ( Watt, Calcutta Exhib, Cat,, 
f'.R 252 ), 

Perfume. — As already indicated, the roots of this plant are a valuable 
perfume. ^ Stewart remarks that the loads of it when passing scent the air 
to some distance. Aitchison says that it is imported into Le from Kash- 
mir and re-exported to Lhassa. 

Medicme .-— Kust has been used in Hindu medicine from the earliest 
ages. It is said to be aphrodisiac and tonic, and useful in diseases arising 
from deranged air and phlegm, also in asthma and for resolving ’’ tumours 
{Meey Muhammad Husain). It was formerly smoked as a substitute for 
opium. U, C. Dutt, in his Hindu Materia Medica, states that the "root is 
described as aromatic, stimulant, and useful m cough, asthma, fever, dys- 
pepsia, and skin disease.*’ Mr. Baden Powell gives an interesting sum- 
mary of the uses of kut : “ the dried powder is the principal ingredient in a 
stimulating ointment for ulcers j it is used as an in^edient in a stimulating 
mixture for cholera. Stewart says it is officinal in the Panjdb, being ap- 
plied in powder to ulcers, for worms in wounds, and for tooth-ache or 
rheumatism. 

Chemical CoMPOSinoN.—The root contains much inulin, but no accu- 
rate chemical examination has been made. In the dry state, it is brown, 
very brittle, and apparently full of resin ; it has a strong agreeable odour 
similar to that of orris root. 

Domestic & Sacred. — The root is used in perfumery, in powder or 
solution ; it is largely employed for the hair, and as a protective of shawls 
and other valuable garments against the attacks of insects it has time out 
of count been valued. The Kashmir goods owe their peculiar odour to this 
root {Watt). 

Trade,— The quantity collected is very large, amounting, according to 
Dr. Falconer, to about 2,000,000 pounds per annum. It is laden on 
bullocks and exported to the Panjdb, whence the greater portion is sent to 
Bombay and Calcutta. A great part of the imports into Bombay and 
Calcutta are exported to China and the Red Sea. In Kashmir, it is 
a Government monopoly ; each village in the vicinity of the kut fields is 
assessed at a fixed amount which has to be delivered in the capital, and the 
surplus is bought up by the agents of the Maharajah and retailed again 
to dealers for export to Hindustan. In 1864 the revenue, obtained by 
the Kashmir State, from the sale of kui, was said to have amounted to 
nearly R 1,90,000. According to Dr. Falconer, at the time he wrote, 
the cost of collection and transport to a dep 5 t in Kashmir was 2^. 4d. per 
cwt. ; on entering India its value was enhanced to from 16^. gd. to 235. 4^^. 
per cwt., while its commercial value at Canton was 47s. 5d. per cwt. 

As the drug is not mentioned separately in the trade returns of Bombay 
and Bengal, the amount of exports cannot be ascertained ; but from the 
Consular reports we find that in the year 1875 the imports into two Chinese 
ports were, for Hankow 1,270 piculs, valued at 5^^5,224 6 s. sd , and Chefce 
277 piculs, valued at 1,197, so is a fairly important article of 

Chinese Commerce. 

Substitutes and Adulterants.— In a communicfition made to the A^i.- 
Horticultural Society of India in i860 by Mr. H. Cope of Amritsar, it is 
stated that kut was adulterated not only with tut (the root of Salvia 
ianata), which is used, as a substitute for the genuine article, but that other 
foreign substances were used so that he had ascertained that unscrupulous 
deal^ employed some 20 seers of kut to flavour 100 seers of trash.” The 
principal substitutes or adulterants seem to be a species of Ligularia 
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{Stewart, Ph. PU), and one of Aconitum {Journal, Agri.^Horti, Soc,Jnd,), 
but many other plants are said to be used for the purpose. Dymock, 
however, states that there is no difficulty in obtaining the genuine article 
in Bombay, and that the adulterated root is probably specially prepared 
for the Chinese market. 

Saussurea obvallata. Wall,; FI, Br, Ind,, III., 

Syn. — Caruuus obvall\tus & C. tectus. Wall,; Aplotaxis obval- 

LATA, DC, 

Vem. — Bergandu iongur , Him., Karnal & Kumaonj Kanwal , 

birm - kan ' iaal , Pb. 

Refereaces.~Z?C., VI., S4t i Stewart, Pb. PL, 129; Gaseiteer, //.- 

W. P.,X., 312. 

Habitat. — A herb met with in the Western Himalaya, from Kashmir 
to Sikkim, at altitudes between 10,000 and 15,000 feet. 

Medicine. — The root is used for application to bruises and cuts 
{Duthie). 

Sacred. — Edgeworth mentions that this is one of the species offered up 
at the shrines of Budrinath {Stewart). 

Savoy, see Brassica (oleracea) bulleata, Crucifer.® ; L, 534. 

SAW-MILLS. 

Saw-Mills. 

[ The amount of timber cut up by hand is, in India, probably very con- 
siderably greater than the outturn ot the steam saw-mills. No data exists 
from which to frame, however, an estimate of the total production of timber, 
so that the present remarks must be restricted to exhibiting the published 
returns of steam saw-mills. And even of these full particulars are not forth- 
coming, since some of them are private concerns — not registered Com- 
panies. Mr. J. E. 0 *Oonor {Statistical Tables) shows that, in 1889, there 
were, in India, sixty-two saw-mills, with a joint capital of ^32.96,125, their 
outturn having been valued at ^1,42,61,115. Of these mills, three are in 
Bombay, two in Madras, seven in Assam, forty-five in Lower Burma, and 
five in Upper Burma. These mills usually give employment to 5,294 per- 
manent hands and 6,089 temporary. They turned out last year 2 16,737 tons of 
timber; 70,600 logs; 16,671 feet of sawn timber ; 230,417 tea chests; and 
22,539 shocks. The mills concerned in the production of tea chests were 
those of Assam. The largest and most important saw-mills are, however, 
those in Burma. Some idea of thejmportance of the saw mills of India may 
be learned from the returns of the traffic in timber, but more particularly of 
teak wood. The total exports coastwise were, in 1889-90, 146,109 tons, 
valued at ^90,75,785 ; but these figures include of course hand-sawn as well 
as mills’ timber. Of these exports Burma alone furnished 116,352 tons, 
107,803 tons of which went to the other British provinces as follows : to 
Bengal 31460 tons, to Bombay 55,092 tons, and to Madras 21,251 tons. 
After Burma, Bombay is the most important exporting province, but its 
exports came to only 24,269 tons of teak, the major portion of which 
went to ports within the presidency of Bombay or to the Native States of 
Kathiwar, Cambay, Cutch, etc. The foreign demand for Indian timber 
has, for some years past, manifested a tendency to expansion. Thus, for 
example, these exports were valued in 1885-86 at R 1,08,655; in 1886-87 at 
R2, 54,545; in 1887-88 at R2,78,i30; in 1888-89 at R2,83,6io; and in 
1889-90 at R3, 24,565. The analysis of these exports reveals the fact that 
Burma takes by far the largest-share in the trade, and further that about 
one half of the total^ exports go to Ceylon, the next most important 
countries being Mauritius, East Coast of Africa, and the Straits Settlements- 
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Bengal and Bombay each export about the same amount of timber, and 
Madras a slightly lower amount, these three provinces furnishing between 
them about two-thirds of the total exports. 

Although, having perhaps little bearing on the subject of Indian saw- 
mills, it may be here mentioned that India annually imports a very con- 
siderably larger amount of timber from foreign countries than she exports. 
The immense size of India doubtless renders this necessary, as railway 
charges within India would be heavier from the sources of timber than the 
steam freight from foreign countries. During the past five years the imports 
of timber from foreign countries w'ere vulued as follows ; — 1885-86, 
E2, 62,946; 1886-87,^2,98,289; 1887-88,^3,83,949; 1888.89, R 4 A 8 » 77 fi; 
and 1889-90, 85,19,308. Of the last year’s imports Bengal took 81,82,085 
worth; Madras Ri.25,678 worth; Burma Ri, 00,796 worth; Bombay 
864,170 worth, and Sind 846,579 worth. Great Britain heads the list of the 
supply countries with 81,52,605 worth; Ceylon usually follows, having 
last year furnished 81,14,411 worth; Hong-Kong Ri,3o,66o worth, and 
the Straits Settlements with 893,136 worth. All other countries furnished 
much smaller amounts. Austria and Japan, for example, having each con- 
tributed about 86,000 worth. — Ed., Diet, Econ. Prod ] 
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SAXIFRAGA, Linn.; Gen. PI, 633. 

A genus of Saxifragaceous plants, comprising 160 known species, 35 of 
which are found in India. They are herbs, most of them perennial, and inhabit 
cool, temperate, and especially Alpine, localities. Only one species is noted as 
being of economic value. 

Sasfraga ligulata, Wall.,- FI. Br. Ini., //., sgSi SAxiFRAGACEa:. 

8711.— A variety of this plant— cUiata — described by Royle as occurring in 
* Nepal and Kumaon at altitudes between 6,000 and 8,000 feet, is put to 

economic purposes where it occurs ; but the vernacular names and uses for 
both species and variety seem to be similar. 

Vem. — xoot^) Pakhan-bed, dlphoray Hind.; Bat pid, papal, wa, 

pkuta, shaprochi, kirgotar, dkarposk, banpairak, saproiri, til, kachdlu, 
shibldch makkdn bed, dakachrd, (the root**) Pakkdn bed, jvntidna, 
masUft, Pb.; Kamargkioal, Pushtu ; Pashanhheda, Bomb. 

References.— Hart. Sub. Cal., 26*7 ; Steioari, Pb. PI,, io3 ^ Royle, 
III. Him. Bat., 226, 2^7 ; Murray, PL ^ Drugs, Sind, 143; Atkinson, 
Him. Dist., 747 ,* Balfour, Cyclop., Ill,, S44. 

Habitat. — A small plant with leaves frequently a foot in diameter, 
which occurs on the Temperate Himalaya from Bhutdn to Kashmir at 
altitudes between 7,000 and 10,000 feet. It is met with also on the 
I^iasia mountains at an altitude of 4,000 feet. 

Medicme.^ — The root is used as a tonic in fevers, diarrhoea, and cough, 
and as an antiscorbutic. It is bruised and applied to boils and in ophthal- 
mia. It is also considered absorbent and is given in dysentery (Atkinson ; 
Stewari). In Sind the root is rubbed down and given with honey to 
children when teething. 

Domestic Uses. — f he large leaves .are frequently employed as plates 
(Stevjart). 

SCJEVOLA, Linn. ; Gen. FI, II., 539. 

[/. /J7/ GoODENOVIKfl:. 

Scsevola. Kesnigii, Vahl.; FI. Br. Ini., Ill,, 421 ; Wight, III., 

Syiu— S. SERiCEA, Porsl.i S. Taccada, Roxb.; Lobelia Plomieri, 
Burnt,, non Linn. 

Vem* — Bhadrah, Bomb. ; Pinletan, Burm. 

References. — Roxb. FI. Ind., Ed. C.B.C,, 1*77 ; Dale. & Gibs,, Bomb. 
FI., i34 ; Burm., FI. Ind., 186; Rumpk., Amb., IV., 116, i, S4f 
Gamble, Man, \Tiittb., 233 ; Kurg, For. FI. Br. Burm., II., 84 ; Mur^ 
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ray, PL & Drugs of Stnd, 180 ; Mason, Burma and Its People, 784 ; 
Btrdwood, Bomb, Prod,, i6s ; Ltshoa, U, PI, Bomb,, 163 ; Gazetteer, 
Mysore & Coorg, 70, 


Habitat. — A shrub with smooth succulent branches, found on the sea- 
shores of India, from Sind to Ceylon, and from thence to Burma and 
Malacca. It is distributed to Tropical Eastern Asia, Australia, and 
Polynesia. 

Medicine. — In the time of Rumphius the juice of the berries was 
instilled by the Amboyans into the eyes to clear off opacities and take 
away dimness of vision. 

Food.— The leaves are eaten as a vegetable by the Natives. 

Structure of the Wood.— It has a soft, spongy pith and coarse milky 
fibrous wood, which is useless for economic purposes. 

Domestic, — “ The Malays attach some superstitious qualities to its 
berries, and from the pith or the stem and thick branches they make arti- 
ficial flowers ” {Bindley) , 

[Vol. II., 519- 

Scammony) see Convolvulus Scammonia, Linn,% Convolvulace.® ; 
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SCHIMA, Reinw,; Gen, PL, 

Schima crenata, Kortk,; FL Br, Ind,, 28g ; Ternstroemiace®. 

Syn.— Gordonia floribunda. Wall,: G. oblata, Roxh,,Fl, Ind,, Ed, 
C,B,C,,426, 

Vem. — Theet-ya, Burm. 

References.— For, FI, Br, Burm,, I„ 107 ; Griff,, Notul, IV., s 63 ; 
Mason, Burma & Its People, 408, 585, 752 ; Ind, Forester XIV., 841, 

Habitat. — An evergreen tree, 30 to 60 feet in height, found in the East- 
ern Peninsula from Tenasserim to Penang and distributed to Borneo and 
Sumatra. 

Structure of the Wood. — Not of much value, but said to be hard and 
durable, though liable to w^arp and split. 

Domestic. — The compact timber of this tree is used for house-posts 
and for rice mortars {Mason), 

S, khasiana, Dyer, in FI. Br, Ind,, L, 28 g. 

Habitat. — A tree of the Khdsia mountains, found at altitudes between 
4,000 and 6,000 feet. 

Dye and Tan.— Bail! on says that the bark of this tree is used in 
dyeing and in the preparation of skins. 

S. mollis, Dyer, in FI, Br, Ind., I., 288, 

Syn — Gordon! A mollis, Wall. 

Vern.— This, like all the other members of the genus, is called Tkeeiya 
by the Burmese, i.e,, itchwood, on account of the itching, which its chips 
or bark occasion when brought into contact with the skin. 

References. — Aplin, Report on Shan States {1887-88); Ind, Forester, 
XIV„ 841 - 

Habitat. — A large tree found on the Ava hills. 

Domestic. — ^The wood is used for similar purposes to that of S. 
crenata. 

S. Wallichii, Choisy ; FL Br, Ind,, 28 g. 

Syn. — S. HYPOGLAUCA, Miq, ; Gordonia Wallichii, DC. ; G, integri- 
FOLiA, Roxh, ; G. CHiLLAUNiA, Ham, With reference to the synonyms of 
S. Wallichii, Dr. George Watt {Ind, Forester) remarks that it is a 
very variable plant, but that a well marked form (S. Noronhse, Reinw.) 
fully deserves, in his opinion, the independent position once assigned 
to it 
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Schima : Schist. 


Vern. — Makusal, ckilauni, makriya-chilauni. Hind, j Diman (Khasia), 
Boldak {Gd^ro)y Makridk^ chtlaunU makusal^ Assam. % jafn, Cachar j 
Chtlaum, goechassi, Nepal j Sumbrongt Lepcha | Gugera, Goalpara j 
Theei-ya, a-7tan-pko, Burm* 

References.— i?2. Ind,, Ed. C.B.C,, 426; Kurz^For. FI. Burm.^ 
/., 106 ; Gamble, Man. Timb., 2g / Mason, Burma & Its People, £35 » 
752 ; Pharm. Ind , igo / Dymock, Warden & Hooper, Pkarmacog. 
Ind., I., igo; Ind. Forester,!., 8$, 87 ; VII., wi ; VIII., 403 i XI., 
252, SIS, 355 ; XIV.. 340, 34 h 343. , . 1 r , 

Habitat. — A large, evergreen tree of the Eastern Himalaya, from Nepdl 
and Sikkim to Bhutan, found at altitudes betw<*en 2,000 and 5 j000 f^st. 
It occurs also in Assam, the Khasia hills, Chittagong, and Burma, and 
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is distributed to Sumatra. 

Medicine.— The Hindi names for this tree signify * that which causes 
itch,’ ‘that which causes monkeys’ itch.' The part of the tree which 
has this effect is the bark, in which the liber cells appear like glistening 
white needles, which irritate the skin like cowhage, which drug it resem* 
bles in being a mechanical irritant” (Pharmacog. Ind.). 

Structure of the Wood. — Rou^h, red, moderately hard, close-grained, 
ivarps and shrinks much in seasoning. It is durable when well ventilated. 
Weight about 4.5^ per cubic foot. Gamble remarks that the growth of 
this tree is moderately fast, and that, “ as large quantities of the timber, 
well grown and straight, are available, it is to be hoped that it may be ere 
long in more extensive demand.** 

Domestic — The wood is used in Northern Bengal and Assam for 
many purposes, but chiefly for building. Many of the tea factories in 
Darjeeling have been built of it, and the Public Works Department have 
sometimes used it for bridges. Mann states that in Assam it is used for 
planks and ordinary building purposes, and for canoes- In 1875 several 
sleepers, made of it, were given over to the Northern Bengal State Rail- 
way for experiment, but the result does not appear to have been pub- 
lished {Gamble). Hooker, in his Himalayan Journals, says it is much 
prized by the Lepchas and Thibetans for ploughshares and other articles 
which need a hard wood. 
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SCHISMATOGLOTTIS, Zoll. et Morr. s Gen. PL, HI-, 9^4- 

[ Pkanerog., II., / Aroide-m:. 

Schismatoglottis calyptrata, Zoll.d Morr.p DC., Monog. 

SyiL — Calla calyptrata, Ro»h., FI. Ind., Ed. C.B.C., 62 r. ^ 

Habitat. — A native erf Amboyna, where it is used as an article of food 
and also medicinally. Introduced into Calcutta. See Colocasia aaHquo- 
Ttm, Schott, i AROiDBiE ; VoL II., 509. 

SCHIST. 

** The Schistose Rocks are those which have a * schistose ’ e.g., ‘ foliated texture.’ 
Foliation is a term applied by Professor Sedgwick to thosjs rocks which have had 
such a subsequent texture and structure given to them as to split into plates of different 
mineral matter, either with the bedding or across it ” {Geikie). {Conf. with Gneiss, 
Vol. III., 517-18). 

Schist, Medlicoit, in Man. Geol. Ind., 12 . 

Schist, Eng. ; Schiste, Fr. ; Schiefer, Germ. 

The following note has been kindly furnished by Mr. H. B. Medlicotf, 
late Director of the Geological Survey: — 

Schist is a foliated crystalline rock, the commonest varieties being 
mica-schist, talc^^chist, chlorite-schist, hornblend-schist, etc. It is the 
commonest genus of metamorphic rock, and is always found in such regions 
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The Lac Tree or Kosumba. ( W. R. Clark.) SCHLEICHERA 

tnjuga> 

of which there are many in India. It is quite too coarse a rock to rank as 
a building stone, being only available for rough rubble masonry, and, 
when obtainable in large slabs, for roofing, lintels, door-posts, flags, and 
the like, 

SCHIZANDRA, Mich.; Gen. PL, /., /p. 

[ NOLIACEiE. 

Schizandra grandiilora, H.f. T. FI. Br. Ind., /., 44; Mag- 947 

Syn. — SPHiEROSTEMA GRANDIFLORUM, H.f. & T. ; KaDSURA GRANDI- 
FLORA, Wall, 

'V^ra.^Singkafa, iaksielrik, Lepcha 5 Sillangti, Kumaon 5 Klandru, 
kaljendru, Pb. 

References. — Brandis, For, FL, 5*71 ; Gamble, Man. Timh., 4 ; Gazetteer, 

H.-W, P.y X.y 304 / Forester, XL, 2 ; XUI„ 68. 

Habitat.— A glabrous climbing shrub, of the Temperate Himalaya, from 
Simla to Bhutdn, found at altitudes between 6,000 and 10,000 feet. vnnn 

Food, — The fruit is eaten. Fruit ! 

Structure of the Wood- — Porous and with strong resinous smell. 048* 


SCHLEICHERA, Gen. PL, I „ 404. 

Schleichera trijuga, Willd.; FL Br, Ind,, /., 681 ; Sapindace.e. 
The Lao Trek or Kosumba ; The Ceylon Oak. 

Syn. — S. puBESCENs, Roth. ; Melicocca trijuga, Juss. / Scytalia 
trijuga, Roxb.; STADMANNIA trijuga, Sprang,; CUSSAMBIUM SPI- 
NOSUM, Hamili, 

Vem.-^Xosum, gausam, kusum, Hind. ; Baru, Santal ; Pwoatti, 
Kaders. 5 Kassuma, kokam, hocham, Panch Mehals j Rusam, 
Uriya; Baru, Kurku •, Kiissum, ko3ba,C, P. j Komur, pi&skCi, Gond./ 
Gosam, N.-W, P. j Samma,jamoa, gausam, k^ssdmb, Pb. ; Peduman, 
gosam, kosam, kosamh, kocham, koskimb, a^sumar,ldou^. i Kusumb, 
peduman, Mar.j Pdvd, pd,pMacki, zolim buriki, pumarum, puvu, or Mid 
m Ceylon) Tam. j Pdskd, may, roatanga, posuku, mayi, rotanga, Tel. ; 
Chendala, CooRG ; Sagdi, sagade, ckakota, akota,Khi{. ; Gyo, kyet- 
mouk, Burm. ; K6n, Sing. 

References. — DC., Prod., /., 615; Roxb., FI, Ind., Ed, C,B,C,, ssi ; 
Brandis, For. FI., 105 / Kurz, For. FI, Burm., I,, 289 ; Beddome, FI. 
Sylv., t. iJg ; Gamble, Man. Timb., 95 / Thmaites, En, Ceyl. PL, 55 * 
Dalz. & Gibs., Bomb. FI., SS Stewart, Pb. PI., 32 / Graham, Cat. 
Bomb. PL, 29 ; Mason, Burma & Its People, 454, fS2 ; Sir W, Elliot, 
FI, Andhr,, 114, i56 ; Trimen Cat, Ceylon PL, 20 ; Rumphius, Amb,, 
t. Si / O'Shaugknessy, Beng. Dispens., 242 ; S. Arjun, Cat. Bomb, 
Drugs, 25, 2 i 3 ; Dymock, Warden, & Hooper, Pharmacog. Ind., /,, 3l0; 
Birdwood, Bomb, Prod,, 2S9> ^25 ; Baden Powell, Pb, Pr., s0 ; Atkin- 
son, Him. Dist. {X., N.-W. P. Gaz.), 3o1, 814, Useful PI, Bomb, 
{XXV., Bomb, Gaz.), 5/, ISO, 261, 2fj8, 3g4 ; Liotard, Dyes, 33 ; Man, 
Madras Adm., II., US f Settlement Reports '.--‘Central Provinces, 
Chanda, App. vi. ; Ckhindwara, 28, no ; Baitool, 77, i2y ; Upper 
Godavery, 38 ; Nimar, 305 ; Raipore, 76, 77 / Gazetteers z — Bombay. 
VII., 38, 3p; XI1L,2S; XV.,33;XVIL, 25} N.-W, P., IV., lxf \ 
Mysore & Coorg, I., 48; Ind. Forester I., 120, 2/74 ; II., 18, rp ; 
III., 23, i8g, 20T, 238 ; IV., 292, 322 ; VII., 277 ; VIII., 2g, lo3, 105, 
127, 4^4, 438 f IX., 128, 177, 487 / X., 3i, 33, 63, 32$ ; XI., 367 ; XII., 
188 / XJII., J20 ; Balfour, Cyclop. Ind., II. 546. 

Habitat.— A large, deciduous tree, found in dry forests of the Sub- 
Himilayan tract, from the Sutlej eastwards, throughout Central and South- 
ern India, Burma, and Ceylon. ^ It is distributed to Java and Timor. 

Resin. — It exudes a yellowish resin. The lac produced upon this 
tree is known as kusum lac, and is the most highly prized quality (see 
Coccus lacca, Vol. IL, 4.09). 
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Dye.-— A dye is said to be obtained from the flowers. {Settlement 
Rep.i Chind'isara Dist,) 

Oil.— The SEEDS yield an oil which is used in Malabar for culinary 
and lighting purposes. It is reputed to be the original Macassar oil, and 
has recently reappeared in German commerce under that name {Phar- 
macog. Inf), 

Medicine.— Messrs. Gehe & Co., in their trade report, state that the 
OIL is a valuable stimulating and cleansing application to the scalp, which 
promotes the growth of the hair. It has been long used by Native prac- 
titioners for the cmre of itch and acne. Roxburgh remarks that the 
BARK rubbed up with oil is used for the cure of itch, but he does not men-* 
tion the similar use made of the oil. Rev. A. Campbell tells us that the 
Santals use the bark in external application to relieve pains in the back 
and the loins. 


FOOD. 
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^ Food.— The fruit contains a whitish pulp, which has a pleasant sub- 
acid taste and is often eaten during hot dry weather by the Natives, who 
ascribe to it cooling properties. 

Structure of the Wood.— Very hard, strong, durable, and takes a fine 
polish, sapwood whitish, heartwood light reddish brown. Weight about 
70 per ft cubic foot 
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Domestic. — The wood is much used by Natives for the manufacture 
of articl^ where strength in small space is required. Thus it is employed 
for making pestles, the axles of wheels, and the teeth of harrows, and for 
the screw rollers of sugar mills, and of cotton and oil presses.} 
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SCHREBERA, Roxi.; Gen. PL, II., 67s. 

1 TH f T T TT A ^TT 3?’ 

Schrebera swietenioides, Roxi., II. Br. ^Indllill., 604, Wight] 

g6U, ghani, gantha, banpalds. Hind. ; Ghantd pdrul 
Beng. ; Jarfo, sandaPsin?, Kol. ; Ghaio^ Oraon j Mokkak, Bhil : 
JanUa, Uriya; Kurku| Moka, C.P.; Karindi, mokha, dhakha^ 

Gond. j Patali, ghania paiali, Bundel. ; Mokha, jhdw, Raj. ; Moka 
g^In^A<2, Bomb. ; Moga-linga^ Tam.; Kedgante^ Coo^g % Makkam 
Tel.; Thit-ksmedwe, Burm. ; Muskkaka, ghantdpdtali. Sans. 
Rrferences.— UC, Prod., w«., 675 ; Rcxb,, FI. Ind„ Ed. C.B,C., 37: 

Brandis, For. Ft., $05 / Kurg, Far. FI. Burm., II., 156 ; Beddome, FI. 

m; Gamble, Man. limb., 2$$ ; Dale. & Gibs., Bomb. FI., 
I C. Duti,Ma£, Med. Hind., apS, 3to ; Lisboa, U. PL Bomb., 
xlii., 26 / XV., 75 ; Ind. Forester 

XL, ^,3711 XIL, 3 ir, 3iS ; Appl 


HaHtat.— A deciduous 40 to 50 feet high, found in the Tropical 
Himalaya of Kumaon, and in Central and Southern India and Burma. 
It is widely diffused, but nowhere abundant. 

Gum. — It yields a gum. 

Food.— The leaves were eaten as a vegetable in the Nasik District 
dunng the famine of 1877-78. 

Structure of the Wood.— Brownish'grey, hard, polishes well, is durable 
does not warp or split There is no heartwood proper, but irregular 
masses of purple or claret-coloured wood are scattered throughout the 
centre of the tree. Weight 56ft per cubic foot. 

Dome^c.— The wood is used for turning and for making combs and 
weaver s beams. It makes excellent cart wheels, Roxburgh says that 
he IS inclined to think it would answer well in place of boxwood for scales 
to mathematical instruments, as it is not liable to w^arp. 
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The Saaipat drug^. {W. R. Clark) 


SCHWEINFURTHIA, A. Braun, ■ Gen. PL, 11 . , 933. 

[ Wight, Ic., t. 1459 : SCROPHL’LARINE^. 

Schweinfurthia spharocarpa, Braun.; FI. Braun Ind., IV., 232; 

Syn. — S. pAPiLioNACEA, Bows. ; Antirrhinum PAPiLioKACEOM, Burmt 
A, <il.K\2C\jyL, Stocks ; Linaria sph*€rocarpa, 

Vern — (Bazar name, the drug==) Sanipit, Hind., Bomb., Sans. ; Sonpdtt 
Sind. 

References. — DC., Prod., X., iS'j ; Boiss , FL Orient., IV., 387 / Burm., 
FI. Ind., 21, t. 3g,f 2 ; Dymock, Mat. Med. W. Ind., $80. 

Habitat. — An annual or perennial branched glabrous herb found in 
rocky places in Sind and distributed to Baluchistan and Afghanistan. 

Medicine. — The drug, which consists of the fruit broken up into small 
pieces, and the powdered leaves together with portions of the stem, has a 
slightly bitter, somewhat tea-like taste, and is prescribed Iw Native practi- 
tioners to patients suffering from typhoid symptoms. The powder it 
snuffed up for bleeding at the nose (^Dr. Stocks), 

SCILLA, Linn. ; Gen. PL, III., 814. 

Sz\iXz\nd.iC3L^Roxb see Urgineaindica,irz^M^/z.y Liliace.®; VoI.VI. Pt.IV. 
S, itldica, Baker ; FL Br. Ind , VL, 

Syn. — [S. maculata, Baker in Jour. Linn. Soc., XIII., 250/ Ledebouria 
HYACINTHINA, Rotk. / Wight, Ic., t. 20^0 L.,MACU LATA, Dalz.; BARNARIA 
indica, Wight, Ic., t. 2041. 

'Meitti.-“~Suphadie’khus, Beng.j Bhuikdndd, pakdrikdnda, 7idni-jangli-‘ 
kdndo Icikdna rdnakdndd. Bomb.; Shiru’-nari-vengayam, Tam. 

References. — Grah , Cat Bomb. PL, 220 ; Dale. & Gibs., Bomb. FI., 251 ; 
O'Shaughnessy, Beng.Dispens , 663 ; Dymock, Mat. Med. W. Ind., 2nd 
Ed., 834; Irvine, Mai. Med. Patna, 106 ; Home Dept. Cor. rel. to 
Pharm. Ind., 23 o, 240, 2gr. 

Habitat. — Frequent in sandy places, especially near the sea, in the 
Deccan peninsula from the Concan and Nagpur southwards. S. Hohe- 
nackeri, Fisck. ei Mey., is a closely allied species, met with in the Panjab, 

Medicine. — The bulbs are scaly, about the size of a large nutmeg, 
composed of very smooth and fleshy scales, which are so imbricated that 
they might be mistaken for coats if not carefully examined ; they are round- 
ish or ovate in shape, sometimes slightly compressed on the sfdes; exter- 
nally they^ are of a whitish-brown colour. T hey are usually found growing 
singly as if propagated by seeds, and not, as in the case of Urginea indica, 
in clusters, each of which contains in the centre a mother-bulb surrounded 
by many smaller ones {Moodeen Sheriff, Mot Med. Madras). Ainslie 
notices the bulbs of Scilla hyacinthina, and says that they were employed 
in Southern India for the relief of strangury and fever in horses. O’Sbaugh- 
nessy, after commenting on Amsiie’s remark, says that he tried them as a 
substitute for the officinal squill (Urginea Scilla) of the British Pharma- 
copoeia, but found that, although given in double and even treble the dose 
of the latter drug, they produced no marked effects. Dymock, however, 
states that for many years they were issued from the Bombay Medical 
Stores in lieu of squills (Ind Jour, of Med. Phys. ScL, Jan. i8th, i8g8 p.. 
p), but that of late years Urginea indica has been in use ; both appear to be 
equally satisfactory substitutes for squills.” [The late Moodeen Sheriff (in 
his unfinished Materia Medica of Madras) describes them as more power- 
ful than the bulbs of Urginea indica and quite equal to the officinal drug 
of the British Pharmacopoeia. He says that they are particularly efficient 
if gathered soon after they have flowered, a fact which may have some- 
thing to do with O *Shaugh nessy ’s low estimate of their powers, since he 
remarks that the bulbs he made use of “ had not flowered that season.*’ 
The dose, according to Moodeen Sheriff, is from one to four grains. Ed.^ 
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The Gajapipal Climber. 


SCINDAPSUS, Schott / Gen. PL, lit, 992. 

ScindapSUS pertusus, Schott.; a synonym for Rhaphidophora pertusa, 
Schoti.2 and Pathos pertusa, Rcxh,, FL Ind,, Ed* C.B.C., 1463 
Aroide^o 

S, officinalis, Schott. ; DC*, Mon* Phaner., IL, 2 ^ 4 ; Wight, Ic., i. 

Syn. — PoTHOs officinalis, Roxb., FI, Ind,, Ed, C, B* C,, 1454 
Vtm,'-' Gajapipal, pippal~j*hanca, maidah, gaj-pipli, han-pipli, HiND.j 
Gc^apipal, gaj-pipul, Benq. ; Dare jkapaR, Santal ; Gaj-pipali, kdik^ 
ungltya, % Tl^a*pimptL Mar. j McttO’piper, Guz. 5 Hath* 

pipli,\iEC,i Aitutippili, Tam.; Enuga^pippalu, gajapippallu, Tel.} 
Dodda^kipalli, Kan. ; Atbi-tippiliy anaiMippiti, Malay. ; Goja^pippali^ 
kan-pippali, kapb-balU, kola-halli, s*reyasi, vasHra, Sans. 

References. — Rgvd, A Campbell, Been, Pfod,, Chutia Nagpore, No, 8435 > 
Mason, Burma, 50$, 8x0 ; Sir W, Mlioi, Fl, Artdhr,, 56 : Sir W» 
Jones, V,, JSX ; Pkarm, Ind,, 2SO 3 AinsUe, Mat, Ind., II,, iig / 
(FShaughnessy, BeTtg, Dispens., 626; MoodeeH Sheriff, Supp, Pharm, 
Ind,, 226 ; U. C, Dutt, Mat. Med, Hind,, 252, 2g*j 3 Atkinson, Him, 
Dist,, 2 i 8 , 7 so 3 Btrdwood, Bomb, Pr,, g4 3 Home Dept, Cor,, regarding 
^ new Pkarm, hid,, 24O3 Gag., Orissa {W. W, Hunter), II,, iSp, App, iv, 
Habitat.y-A large climber, common in the tropical forests of many 
parts of India and Burma, adhering to the trees by thick adventitious rootss 
Medicine. — The dried sliced frit it is officinal in the Materia Medica of 
the Hindus. Stimulant, diaphoretic, and anthelmintic virtues are ascribed 
to it. It is also said to be aromatic and carminative, and useful in diar- 
rhoea, asthma, and other affections caused by deranged phlegm. It is used 
principally as an aromatic adjunct to other medicines ( U, C. Duii). Among 
the Santals the fruit is applied externally for rheumatism {Revd, A, Camp- 
bell). fDymock, writing apparently of Rhaphidopbora pertusa (a nearly 
allied plant to that under consideration), says it is called gkannaskunda in 
Marathi, because of its being used in the treatment of persons bitten by 
Russell’s viper. For this purpose the juice, along witn black pepper, is 
given internally, and the juice together with the juice of Croton oblongifolius 
and of the fruit of Momordica Charantia, is applied externally to the bitten 
part— iff.] 

SCIRPUS, Linn, ; Gen, PL, III., 1049. 

[A genus of Cyperaceous plants comprising about 200 species. These are 
widely scattered all over the world and are chiefly to be found in marshy places 
and stagnant water. Many species are indigenous to the East Indies, but of 
these o^y a few are described as being u^d for economic purposes. In the 
StatisiicM Atlas of Bombay the following remark occurs, which appears to relate 
to the edible sedges here d^lt with The tubers of these plants, found most 
largely in the Nil or inland lake to the west of Dholk and in marshy places in 
the Konkan, are eaten by the labouring classes in ordinary itimes, and very 
largely by the famine-stricken. These tubers materially support the latter in 
times of distress in the Nalkantha of Kathiiwar and Ahmadabad.” — Ed., Diet, 
Econ, Prdo,] 

Sdrpus dubius, Poxb. / Fl. Ind,, Ed„ C.B.C., ^2 ; CYPERACEiE. 

V^m.^Alhki, gitti-gadda, Tel. 

Reference.— W. Mlioi, Fl, Andkr., j 3 , 60^ 

Habitat.— A native of wet, sandy, pasture land. 

Food. — The tuberous roots, which are said to be as good as yams 
and the tender white shoots which spring up after the monsoon 
{ElUoti, are eaten by the Natives of Chutia Nagpore and the other parts 
of Indian 

S* Kj^oor, Poxb:j3^Fi, Ind,, Ed,, 77 . 

Vcm. — Kasuru, ies^r,HiND., Beng. ; Kachera, Bomb.; Kaseru, dila^ 
Pb. j Gunda tw^Ugaddi, Tel, j Kaseruka, Sans, 
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A Valuable Fungus. 


{W.R. Clark) 


iSCOLOPlA 

crenata* 


References. — Sir, W, Elliott FI, Andhr,,6s ^ O'. C.Dutt, Mai, Med ffind,, 
304; Dymock, Mat, Med, W, Iitd,, 847; Atkmson, Econ, Prod,, N,’W, P,, 
Pt,V, {Foods), lOT ; Lisboa, U, PI, Bomb,, 184; Journ, Agri,'Horti, 
Soc, Ind,, X,, SS6 / XIII,, Sel,, 62, 

Habitat, — A weed common on the margins of tanks and rivers through- 
out India. 

Medicine. — The tuberous roots, which are about the size of a nutmeg, 
and of a black colour externally, have astringent properties and are given 
by Native practitioners in diarrhoea and vomiting. 

Special Opinions. — § Kesur is used to remove the taste of medicine 
from the mouth. It is chewed also for the purpose of checking sickness. I 
have often seen it used, but I cannot say whether it acts beneficially 
(Surgeon R, L, Dutt, M.D,, Pabna)* ** Astringent, given in diarrhoea” 
(W, Dymock, Bombay), 

Food and Fodder. — The roots are dug up in large quantities in the 
cold weather, sliced and eaten uncooked by the Natives of many parts of 
India. They are sweet and starchy, and are considered cooling and highly 
nutritious. 

Sacred. — In Bengal, the tubers are given as offerings to the deities. 
Scirpus maritimus, Linn, ; Bom,, FL Orient, V,, 384. 

Vem. — M'&rdk, dila, Pb.; Gurrapu sahaiunga, Tel. 

References. — Roxh„ FI, Ind,, 75/ Stewart, Pb. Pl,,^s ; Aitch.^ Boi. Afgk. 
Del, Com,, t2x ; Sir W, Elliot, FI, Andhr,, 66; Gazetteer N,^W, P,,'IV,, 
Ixxix, 

Habitat. — Common in marshes and on the banks of streams in Northern 
India. 

Fodder.— When fresh it forms good forage, but soon gets too dry 
(Stewart)* 

SCLEROTIUM. 

Sclerotium stipitatum, & Curr*; Fungi. 

[In the brief review of the Fungi of India, given in Vol. III., 455, there 
will be found mentioned a fungus that inhabits the excavations produced 
by white-ants. By an unfortunate oversight its name has there been 
given as Schrotium stipatum. The substance here more especially alluded 
to cannot, however, be said to have been definitely determined. It is known 
in Tamil as Patu manga, and is reported to be highly valued as a medi- 
cine. The reader will find a detailed account of it in the Journal of the 
Agri -Horticultural Society of India (Vol.^ XU'",, Old Series, Selections, 
^o5’'7)j and a scientific description of it in the Journal of the Linnean 
Society (Vol, IX,, 417)^ — Ed,, Diet, Econ, Prodi\, 

SCOLOPIA, Schreh,; Gen, Pl,y /., 12J, 

Scolopia crenata^ Clos, ; FI, Br, Ind,, /., i^i / BixiNEiC. 

Syn. — Phoberos crenatus, W, & A, ; P. acuminatus, Hookerianus, 
& Arnottianus, ThwcUtes; Flacourtia sapid a & crbnata, Wall, 

Vem. — Hiiterlu, Bomb. 

References. — Dale, & Gibs,, Bomb, FI,, ii ; Tkwaites, Enum,, 17, 400 ; 
Beddome, FI, Sylv,, t, 78 ; Gamble, Man, Tirnb,, 17. 

Habitat. — A middle-sized tree found in hilly districts of Malabar, 
Kanara, Mysore, and Ceylon, and distributed to China and the Philippines. 

Structure of the Wood. — White, very hard and dense, but liable to 
warp ; said by Beddome to be used for planks. 
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Scolopia rhinanthera, Clos. ; FI. Br. Ini., /., xgo. 

Syn — Phoberos rhinanthera, Benn.; P, macrophylla, W, & A,; 
Flacourtia inermis. Wall. 

References.— Man. Timh., i7 ; Wait. Cal.Exhih. Cat., VII. , 226, 
Habitat.— A tree of Malacca, Java, and Borneo. Found by Kurz in the 
Andaman Islands. 

Structure of the Wood. — Hard, red, close and even-grained. Weight 
60ft per cubic foot. 
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SCOPOLIA, Gen. PL, //., go2. 

Scopolia lurida, JDunal; Fl.Br. Ind , IV., 243 ; Solanaceje. 

Syn.— Anisodus luridans. Link. & Otto ; A. stramonifolius, G. Don. 

References. — DC., Prod., XIII., i, 555 ; Pharm. Ind., i8t ; Braithwaite 
Retrospect of Medicine, IX., iig. 

Habitat.— An erect, herbaceous plant of the Central Himalaya, found 
also in Nepal and Sikkim. 

Medicine. — The leaves, when bruised, emit a tobacco-like odour. A 
tincture, prepared from them and administered internally, was. found to 
produce extreme dilatation of the pupil and, in two instances, to cause 
blindness during the use of the drug. {Pharm. Ind.) 

[Part L, 226. 

S, praealta, Dunal; see Physochlalna praealta, Hook, f, ; Vol. VIo, 

Scorodostna foetidum, Bunge Ferula Regel ; Umbelli- 

FERiE; Vol. III., 335o 

SCORZONERA, Linn. ; Gen, PL, II., $31. 

A genus of perennial, rarely annual, herbs, belonging to the Natural 
Order CoMPOSiTiE. Three species are indigenous to the Paniab and Western 
Himalaya, none of which seem to be of much economic value. ^ In the adja- 
cent countries of Baluchistan and Afghanistan, several other species are found. 

All these are used as vegetables by the inhabitants of those regions, but S« 
mollis aud S. divaricata, Turcs, are the only Indian indigenous species that 
it has been thought necessary to deal with in this work. 

[P0SIT.aE. 

Scorzonera hispanica, Linn. / Boiss., FI. Orient., III., *j4s / Com- 

The Spanish Salsify ; Viper Grass. 

References. — Firminger, Man, Gard. Ind., I63; DC,, Origin Cult. PL, 
44 ; Smith, Been. Did., Sjj ; Agri,-Horti. Soc. Ind., Tram., VII. (Pro., 
Xzd; Journal, IX. {Pro.), p 7 ; {New Series), IV., 3j. 

Habitat — ^'Ihe Scoreonera is wild in Europe, from Spain, where it 
abounds, the south of France and Germany, to the region of the Caucasus. 
In Sicily and Greece, this species is not found. It is cultivated in many 
parts of Europe for the sake of its roots, which are used as a vegetable 
{DC., Orig Cult. PL). In India it is occasionally cultivated in the gardens 
of Europeans. 

S* mollis, Bieh. ; Boiss., FI. Orient., III., *j6i / also S. divaricata, 
Turez ; 11 . Br. Ind. ; III., 418. 

^&m.'^Kambul,jhag., Afgh, 

Reference. — Aiichison, Bof. Afgh. Del. Comm., 84 . 

Habitat— In the dry valleys of Afghanistan, Baluchistan, and Persia, 
extending thence to Eastern Europe. 

Food. — Both the tuberous roots and the leaves are collected, cooked, 
and eaten by the Natives of Afghdnistdn,and to some extent (S. divaricata) 
is similarly used by the hill tribes of the North-West Himalaya. 
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Beche de mer or Edible Holothuiians. (W. R> Clark.') SEA-SLUGS. 


SCROPHULARIA, Linn.; Gen. PL, IL, 937 ^ 

r ARINE^. 

Scrophularia dentata, ,* IV., 2 ^ 6 ; Scrophul- 

Syn.— S, Kotschyi, H.f. & T. 

Vem, — Skusti, Ladak- 
^^tve.nct.-Stewart,Ph. PL,j63. 

Habitat — An annual herb with perennial root-stock, found on the 
Western Himilaya and in Western Thibet, at altitudes between 12,000 and 
15,000 feet. 

Fodder. — Browsed by goats but not by yaks {Stewart). 
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SCUTELLARIA, Linn.; Gen. PL, II., 1201 . 
Scutellaria linearis, Benth^ ; FI* Br. Ind., IV., 669 ; Iaabiatm. 

Vem — Masiiara, Pb. 

References. — Sierwart, Pb. PI., Agri~HorH. Soc.lnd. journal, XIV., 

21 ; (iVim Series), /., lOO / Gazetteer, N.’-W. P., X., 3 l 5 . 

Habitat. — Not uncommon on the Temperate Western Himdiaya, from 
Kashmir to Kumion, at altitudes betw'een 3,000 and 8,000 feet. It is 
abundant on the Salt Range and is distributed to Afghanistan. 

Food— In the Salt Range this plant, although very bitter, is eaten by 
the Natives. 
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SEA-SLUGS, 

Sea-slugs, 

B:6chb de mer, Tripang, Sea leeches, Holothuria. 

'\texn.“^Hsen-h7nyau, Burm. j Tripang^swala, Malay. 5 Hoy-^shun, 
China. _ 

References. — Forbes Watson, Indusi Survey, 3 ‘/o ; Stmmonds, Comm. 
Prod, of Sea, 105 J Encyclop. Brtt., ///., ; VJI., 639 ; Balfour, Cyclop. 

Ind., I., 3 os ; II. , 96 ; III., 928 ; Royle, Production of Isinglass along 
the Coasts of India, $2, S4 / Mason, Burma & Its People, 393; ‘728 / 
Gazetteer of Burma, II., 4JS. ^ , r t j- 

Habitat.— Edible Holothurians are found on the coasts of the Medi- 
terranean, the Eastern Archipelago, Australia, Mauritius, Ceylon, and 
Zanzibar, whence they are occasionally brought to Bombay for re-export 
to China. Several species are found on the Burmese coast, particularly 
that of the Mergui Archipelago, where they are captured in large quanti- 
ties by the Natives, cured and sold to the Chinese. It is, however, from 
the coasts of New Caledonia, Tahiti, and the Fiji Islands that China is 
principally supplied with Sea-slugs. They are collected in large quanti- 
ties throughout the Indian Archipelago, especially among the Eastern 

Islands. 

Description.— The ordinary kind m size and appearance resembles a 
prickly cucumber, except that the colour is a whitish brown, another is per- 
fectly black. One species is nearly 2 feet long, but they are generally much 
smaller and the average size may probably be taken as about 8 inches. 
The skin is in some species covered with spicules and prickles, in some it 
is quite smooth ; and it may or may not be provided with teats ” or 
ambulacral feet disposed in rows. ^ 

Four kinds are recognised in commerce as being of value* These are, 
according to the description of Captain Andrew Cheyne, who was for 
many years engaged in the fishery and preparation of these animals ; — 
(0 Bankolungan, in the fresh state, ii to 13 Inches long, of an oyal 
shape, brown on the back, white and crusted with lime on the belly, with 
a row of teats on each side of the belly. They are hard, rigid, and with 
little power of locomotion, but able to expand and contract themselves at 
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pleasure. This species is usually found on the inner edge of coral reefs in 
from 2 to 10 fathoms of water, and on a bottom of coral and sand. It can 
be obtained only by diving. 

(2) Keeskeesan^ 6 to 12 inches long, of an oval shape, quite black and 
smooth on the back, with a dark-greyish belly and one row of teats on 
each side. When contracted, it is similar in shape to a land tortoise. 
This species is found on the top of coral reefs in shallow water and on a 
bottom of coral and sand. It is more plentiful and, moreover, more easily 
caught than the preceding. 

(3) Taleparir 9 inches up to 2 feet long, of a dark red colour and 
narrower in proportion than the two above mentioned. The whole back is 
covered with large red prickles. They are found on all parts of the reefs, 
but chiefly in from 2 to 3 fathoms of water. They are softer and more 
difficult to cure than the others. 

(4) Munang, seldom over 8 inches long, oval in shape, quite black and 
smooth, without teats or other excrescences, found in shallow water on the 
coral flats and often among turtle grass on the shore. These are chiefly 
procured from the Fiji Islands. 

These are the kinds most esteemed in commerce. But the following 
are recognised as inferior in value 5 — 

(5) Sapatos China, about the same size as the Munang, of a reddish 
brown colour and with a wrinkled surface. It is found adhering to the 
coral rocks on the top of the reefs. 

(6) Lovslown, of various lengths, black, wrinkled, and narrow. Found 
also on reefs. 

(7) Bilati bianco, about 9 inches long, of an oval shape and a white 
and orange colour, and easily known by its voiding a white adhesive sub- 
stance which sticks to the fingers when handled. Generally found on the 
inner edge of reefs, and on a sandy bottom. These generally bury them- 
selves in the sand during the day and are most easily found bn moonlight 
nights, when they emerge into the open water. 

(8) Matan, differsfrom No., 7 only in colour, which is grey^ brown and 
white, speckled. 

(g) Hangenan, generally about a foot long, of a grey or greenish 
colour, wrinkled. Found on the lagoon side of coral reefs. 

(10) Sapatos grande, 12 to 15 inches long, of a brown and white colour, 
wrinkled and very inferior. 

Prep^tkm,-- When caught they are first split and gutted, then boiled 
for a period varying according to the variety, but, speaking generally, from 
five to twenty minutes. When sufficiently cooked they ought, immediately 
on being taken out of the pot, to dry on the surface like a boiled egg. After 
this they are ready for drying. Drying operations are conducted on large 
platforms over a brisk fire. The platforms are erected one over the other, 
in large huts built for the purpose, and as the slugs become drier they are 
removed to higher platforms further away from the fire. When one batch 
appears dry, it is taken off the platforms, carefully examined, those not dry 
put up^ again, and the quantity thoroughly cured is sent on boardship 
where it is stowed away in bags. Should the ship be long in procuring a 
cargo they will require to be dried again every three months, but this 
may be done in the sun on platforms erected on deck {Simmonds, Com^ 
mercial Prod, of the Sea), 

Food. — ^The Trepang is highly esteemed as an article of food by 
Chin^ and Japanese epicures. It is minced down and made into a thick 
gelatinous soup, of which the Chinese are especially fond. It is seldom 
used by the Europeans in India, but is A favourite article of diet among 
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The Common Rye. (W, R. Clark.) 


SECAMONE 

emetica. 


the colonists of Manilla, and is said, when cooked by a Chinaman who 
understands the culinary art, to be a^ capital dish. 

Trade, — A fairly extensive trade in Sea-slugs exists in India. From Mr. TRADE. 

O^Conor’s Trade Returns we find that, during the official year of 1889-90, IOI4 

the Straits Settlements sent 2,24.3fc of this article, valued at R 1,254, to Bur- 
ma, During the same period 31,7291b of Sea-slugs (Indian produce), 
valued at R4,45o, were exported from Burma to the Straits Settlements, 
while a total of 43,2871b, valued at 89,530, of foreign Bdche de mer was ex- 
ported from Bengal and Madras to (Ceylon, China, and the Straits Settle- 
ments The total imports into China are large. Between 1868 and 
iS72,Simmonds states that they averted 15,745 piculs of I33|ft each^ 

The finest qualities of Sea-slug sell in China for as much as £100 per ton^ 

SebestCH) see Cordia Myxa, Linn.^ and C. obliqua, Willd. ; Boragina- 

[ CE^ ; Vol. IL, 563-565. 

Sedges^ see Cypems, Linn, : Vol. IL, 682 ; Eriophonim, Linn, : Vol. Ill , 

266 ; Fimbfistylis, Vahl, ; Vol. III., 363 ; Kyllinga, Rotth, : Vol. IV., 

569 ; Scirpus, Linn, : Vol. VI., etc. ; Cyperacbje. 


SECALE, Linn, ; Gen, Pl,^ ILL, 1203, 

Secale cereale, Linn, ; Boiss.^ FL Orient,^ F., 6*J4 ; Graminem, 

Common Rye. 

"^tnsu^Gandam-dar, j(ym-ihak~ihak, Afgh. 

References. — Stewarif Pb. Pl.t 262 ; DC,, Origin Culi, PI., 370 ; Aiicki^ 
son, FI, Kuram Valley, 23, no ; Botany Afgh. Del, Comm,, 126 ; Smith, 
Die., 3S8 ; K&m Reports, 35, 79 / Agru^Horti. See. Ind, Journals, //., 
Set., 178, 373 ; IV., Sel,, 120; Ne^ Series, /., Sel, jg t. V,, Sel, 9. 

Habitat, — An annual corn-grass, cultivated in many parts of Europe. 
The indigenous habitat of wild rye is unknown, but DeUandolle, after re- 
viewing the historical, philological, and botanical evidence, comes to the 
conclusion that most probably its ** original area was in the region com- 
prised between the Austrian Alps and the north of the Caspian Sea.” It 
does not appear to exist in India to any extent either wild or cultivated, 
but Aitchison, in his Kuram Valley Flora and Botany of the Afghan De- 
limitation Commission, describes it as occurring abundantly as a weed in 
wheat-fields in these countries and to all appearance perfectly wild.” 

Medicine. — Ergot of Rye, see Claviceps purpurea, Tulsane, Vol. II , 
359, Fungi. 

Food.— The grain of rye is in Afghdnistdn, reaped with the wheat 
and ground up with it into flour. When a large proportion of rye is 
present, the flour is considered by the Natives to have injurious properties. 
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SECAMONE, Br. / Gen, PL, II,, >746, 

[ AsCLEPIADEiE. 

Secamone emetica, FLBr,Ind.,IV,, 13; Wight, Ic,, t, 12B3; 

Vem. — Shada-biri, Beng. 

References. — DC,, Prod,, VIIL, sot ; Kurz, Far, FI, Br, Burm,, If,, igs ; 
Pkarm. Ind,, 142; O^Shaughnes^, Berig, Dispense 451 ; Balfour, Cy- 
clop, Ind,, III,, 559, 

Habitat. — A climbing shrub, common in jungles at the foot of moun- 
tains in the South Deccan Peninsula, and Ceylon. 

Medicine. — The root is acrid and is regarded by the Natives as 
possessing powerful emetic properties. Dr. G. 6 idle, however, tried it in 
several cases and found it almost inert {Pkarm, Ind,)^ 
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SECHIUM, Swariz ; Gen. PI, 
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Sechium edule, Swartz; CucuRBiTACEiE. 

fully on m Ceylon a^ m cLdens, It seems to thrive 

into the Darjiling and SahYa^re BO 

STtSaS’i'fSacro.. and'.holMoin. «&» iailrf.*-) 

SECURINEGA, /«w.; Gen. PL, III., 275- 

fA r^oiB!°^oneofthe*s^ctes now re- 
bated *rough<Mt.troi«^ MdJ^p^te » w p'eninsula ; but 

garded as belonging to t^ g™»^e >na«en ^ bee„ t„„s. 

Is several which were l~Rea on this work under 

S'«f«'SJSS.'S2 ^ - .-id" ■ pi^ •“ 

Securiaega. Ed.} 

c^^,,Tinp0■a. LeucODSTUS, Muell.-Arg., in D C., Prodr. ^ V., ti., 451 s 
Secunnega L.eucoyyiu , /. ,• Euphorbiace^. 

c— 4 ^.nrrnvtn for Floecgia Leucopyrus, Willi.; FI. Br. Ini., V., 

. F^vS, S' C»' 6 s-; CiccA L^copyrUS, Kurg ; Phyl- 

NEpIn^/rawLi niX.' N.^W. pf; Kaidn, rithei.giHhan, 
Rajpuj^; j CJB C.yCfQx 680 ; Beddome,For. Man., 

f#e? -kutlF^: FL^Burm., //., 353 ; 

rp7,i.^4>/-4^o, A« Thrmaiies, Enum., 28r ; 

T^mh..35y DalB. & uU. W.Ind., 7^7 / .— 

XV., 442 ; Forester, KIT., App.^ 21 . 
Habitat— A large, thorny shrub or small tree of the Panjab plain and 
■ the D^Sn Peninsufajrom Ifenara southwards. It is found also in Burma 

The JUICE of the ieaves or the leaves made into a paste 
with t^acco are used to destroy worms in sores iPyrnocE). 

ISSJtolof tfe Wood!^ Pink, hard, close-grained. It is only used as 
fuel. 

'k^wnfii MuelU-Ars., in DC., Prodr., XV., ii., 449. 
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Stone crop. 


(W. R. Clark.) 


SEMECARPUS 

albescens. 


Oalmef dhani, bakarcka, ghari, gwala^ darim. Hind. ; Jkiibi, 
Lepch\; Vkieng, ihaka, MiCHl ; Korchi, Gond. ; Kandort, kodarsi^ 
Bomb. ; Yae-chinya, Burm. 

'Rtle,vtnces.--Roxh.,Fl.lnd., Ed.C.B,C.,6’f9,6^0 ; Brandis, For. FI., 455 i 
Graham, Cat. Bomb, PL, iSo , Dalz, & Gibs., Bomb, FI., 236 ; Kurzy 
For. FI. Br. Burm., JL, 3S4 ; Gamble, Man. Timb , 354 ; Lisboa, U. FI. 
Motnh , iiy, 17 1, 26g, 273 , Aikittson, Jscon. Prod,, M ^W. P., Part V., 44, 
S7 ; Gazetteers ; — iV.-tF. P., IV., Ixxmt. ; X., 3i7, Bombay, XV., 442. 

Habitat.— A deciduous-leaved large shrub or small tree, found through- 
out India and in Burma and Ceylon. In the Himalaya it ascends to an 
altitude of 5,000 feet. It is distributed to China, the Malay Islands, Aus- 
tralia, and Tropical Africa. 

Food. — It produces an abundance of small, round, pure white succulent 
BERRIES, which are, like those of the preceding species, said to be edible. 

Structure of the Wood. — Reddish yellow', close-grained, durable 
Weight 521b per cubic foot. 

Domestic. — The wood is used for making agricultural implements. 
The BARK, is very astringent and is said by Roxburgh to be employed to 
intoxicate fish. 
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SEDUM, Linn.; Gen. PI , /., dyp. 

A genus of succulent herbs (the Stone crops) comprising about twenty species, 
indigenous to the Indian Peninsula. Few are of any economic importance, 
although several were included in the older systems of Materia Medica, 


1033 

103+ 


Sedum Rhodiola, DC.; FI. Br. Ind., II., 417 ; Crassulace.®. 

Syn. — S iMBRiCATUM, H, f. & r. / Rhodiola imbricata, Bdgw. ; R. 
ROSEA, Linn, 

Vera. — Skrolo, Ladak, 

References.— i 9 C., Prod., ILL, 401 ; Stewart, Pb. PL, ror / Aitckison in 
Journ. Linn. Soc., X., 74 ; Gazetteer, N.-W. P., X., 310. 

Habitat.— A herbaceous plant with perennial root-stock, common on 
the Western Alpine Himalaya from Kuradon to Kashmir, at altitudes 
between 12,000 and 17,000 feet. It is distributed to the arctic and alpine 
regions of Europe, Asia, and America. 

Food.— -The young leaves of the wild plant are eaten by the Natives of 
Lahoul (Aitchison). 

S. tibeticum, H. f. & T.; FI. Br. Ind., II., 418. 

References.— Pb. PL, 10 1 ; Aitchison in Journ. Linn. Soc,, X., 74. 

Habitat.--A glabrous herb with perennial root-stock, found on the 
Western Alpine, Himalaya at altitudes between 12,000 and 16,000 feet. 
It IS distributed to Afghanistan. 

Food. — The leaves of this, as well as of the preceding species, are, ac- 
cording to Aitchison, eaten by the Natives of Lahoul. 

Selenite, see Gypsum, Vol, IV., 195, 
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SEMECARPUS, Linn. ; Gen. PL, 424. 

[ Anacarbiacej:. 

Semecarpus albescens, Kur%; Fi. Br. Ind., II., js; 

Refefe^es.--^M7'5 For. FI, Br. Burm., 3t3, and in yourn. Asiat. 
^ Soc. Bewr. {J871), 11., ST. 

— ‘A evergreen tree not unfrequent in the tropical forests 

of Martaban down to Tenasserim ; rather rare in those of the Pegu Yomah 
up to 3,000 feet elevation” {Kurs). 

Resin. — A black resin is said to be exuded by this tree (Kurst). 
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SEMECARPUS 

Anacardium. 


The Marking-nut Tree. 
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Semecarpus Anacardium, Linn.f ; FI. Br. Jnd., II., 30; Wight ^ 
The IVUrkisg-xut Tree. i ^ Ic., i. 338, 

Syn.— S.LATIFOUUSjPfrs.y ASAC.4ra>H;iItAIIPOLIUM, iamyj./ A. OFFI- 

CINARUM, Gcertn^ 

^ Vem. -‘BheU, bhild'wa^ hilaran, Ih^la^ helatdk. Hind, j Bheld^ hhelaiukij 
Bengt, ; Soso, Santal; Loso, Kol.; BhMlia^ URi’EAj Bawarts, Garo j, 
Bhola-guti, kssA.iA 5 Bkalmyo, bkalai, Nepal? Kongki, Lepcha ; Chenm 
kuru, kampira, Mal.. (S.P.) ? Kokka, biha, Gond? Bhil&vaa, bkdla:^ bkela, 
hhahan, N .-W. P. ; Bkildisa, bhela, bktUdar, Pb.j Bhilowaf kok&, bhallia 
C. P. ; Biba, bkiba, bhtlama, Ulambi, Bomb.? BiJma, Jnhu, Jnhha, Mar.j 
Bhildmu, Guz, 5 Bkila'san^ belafak, Dec, ? ShsTukottai, sherdn^otiai, 
shatng, shay- rang, Tam.; yidi-vitiulujjiri, jidi, nella-jedi^tialla-jidi 
eheitu, )idi ckettii, tummeda mdnstdi, Tel.; Geri, gkeru, %an-gheru, 

f er, Kan.; Chyai-beng, clay ben, che^ khi-si, Bu'R.i&.i Kirt-bccdulla, 
ING.; Bhalldtakd, anishkara,hhalUtamu, Sans.; Beladin, habbul-fahm, 
hab-el-kalh, Arab. ; Bilddur, Pers. 

References.— i?oari., FI. Ini., Ei. C.B.C., 269; Brandis, For. Ft., 124, 
Kura, For. FI. Burm., 1., Si2 ; Beddonte, FI. Sylv., i. i6S; Gamble, Man, 
Tunh,, HI; Dais, & Gibs,, Bomb. FI., £2; Sten'art, Pb.Pl., 4^; Rev, 
A Campbell, Rebt. Econ. PL, Chutia Nagpur, No. 7535 f Graham, Cat. 
Bomb, rl., ^ ; Sir W. Ellioi, FI, Andhr., 25, 74> 125, 184, Irvine, Mai, 
Med. Patna, t£ ; Medical Topog., 127 ; U. C. Duii, Mai Med Hind.^ 
141, 2g2, 2g3; Murray, PL & Dru^s, Smd., 87; Dymock, Mat. Med„ W, 
Ind., 2nd Ed., 210B ; Dymotk, Warden, & Hooper, Pharmacog. Ind., 
Vol. 1 , 38g ; Year-Book Pharm., 1878, 2gi ; Birdwood, Bomb. Prod,, 20, 
147 1 2 $t, 201 ; Baden Powell, Pb. Pr., 338, 5^7 ; Atkinson, Him* Disi, 
lVoLX.,N,-W.P. Gas,), 308,750, 78c; Useful PL Bomb, (Vol. XXV., 
Bomb. Gas.), S4> zr6, 242, 250, 264; Econ. Prod. N.-W. Prov., Pi. 
III. {Dyes and Tans), $5; Liotard, Dyes, I2t, App. I. ; McCann, Dyes 
and Tans, Beng., i3i ; Darrah, Note on Cotton %n Assam, 34; Christy, 
New Com. PL, Vlll., 74; Ain-i-Akhan, BlochmanrCs Trans., 1., 52; Man,. 
Madras Adm., 11., 82; Settlement Reports '.--Central Provinces, Upper 
Godavery Dist , 38, 3g ; Chindwara, IIO; Bhundara, ig; Mundlak, 88, 
8g; Chanda, App. VI.; Gaseiieers t— Bombay, I ,, l37 ; XUI,,23; XV., 
75 ; N.-W. Pr, 1., 80 ; IV., Ixx; Sind, sg; Mysore arid Coorg, I,, 50, sg; 
III., 22 ; Nellore Manual, g8, 11$; Agri.-Horii. Soc. hid,, II., 1867, 807 
/., PL IV , N. S., 3g8 ; Ind. Forester — ■/., 362; 11., 171, its, 407; 111., 
24, 201; IV., 22:7 ; y III., 106, 270, 4T2, 414; IX., 254, 255, 438; X., 222, 
325; XI., 366; XI J,, App. 10 ; XIII., J20; Trans. Med, & Phys, Soc.. 
Bombay {New Series), No. 12, i73; Smith, Diet. Econ. PL, 268, 
Habitat. — A deciduous tree of the Sub-Himalayan tract, from the 
Sutlej eastward, ascending to an altitude of 3,500 feet, and found through- 
out the hotter parts of India as far east as Assam. It does not occur in 
Burma or Ceylon. It is distributed to the Eastern Archipelago and North 
Australia. 


I Gum. — The tree 3ne}ds an acrid viscid juice, from which a varnish is 
j made. A sample of gum prepared from this juice was sent by the Madras 
I Forest Department to the Amsterdam Exhibition. It is usually described 
I as a coarse black gum in amorphous carbonaceous masses with a shining 
j coal-Iike fracture and having a dull brownish-black colour. It is said to be 
t usel ess for commercial purposes ( Cooke), 

Dyes and Tans.— The pericarp of the fruit contains a bitter and power- 
fully astnngCTt principle, which is universally used m India as a substitute 
for marking-ink. It gives a black colour to cotton fabrics, which is said to 
be insoluble in water, but soluble in alcohol. The juice of the pericarp is 
mixed with lime water as a mordant before it is used to mark cloth. It is 
believed this substance is an ingredient m some of the marking-ink pre- 
parations sold at the present day in Europe. 

In ^me parts of Bengal the fruits are regularly used as a dye for 
cotton cloths. They are employed either alone or with alum. The details 
of the process* as described in McCann’s Dyes and Tans of Bengal, are as 
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follows : — ‘‘ In Balasore two jars are put on a brisk fire, one over the other ; 
the upper one contains the bhalia fruit and has a hole in the bottom. The , 
heat causes a black resinous juice to exude from the bhalia which runs into j 
the louer jar. The cloth may either be djed in this black liguid alone, or 
oil may be mixed with the liquid before the cloth is dipped in it. The cloth 
is then \\elt washed out with water. Lime water must be poured on the 
cloth to cause it to dry speedily.'^ In Hazaribagh the method adopted is 
somew’hat different. The bhalia fruit is soaked in water for three days, 
and then strained through a coarse cloth from the infusion thus obtained 
The material to be dyed is w’ashed well wdth w»ater, and when half dr} 
washed again in a solution of alum. When again half dry it is dippea in 
the bhalia infusion, worked well about till the required depth of colour is 
obtained, then removed and dried in the sun. When quite dry it is w'ashed 
frequently in fresh water to get rid of the smell of the dye-stuff. The 
colour produced by the use of this dye-stuff is a dark grey or'greyish black 
(McCann)* Brandis says that the bark is astringent, and is used as a 
dye. 

“ Pounded and boiled in rape oil, the fruit of this tree makes an excel- 
lent remedy for staying putrefaction when begun in a hide ^^{Sir E* C*Buck, 
Dyes and Tans of the N.^W. P.). “The nuts of this tree are used by tan- 
ners, especially in dressing the hides of the rhinoceros and buffalo to form 
targets ** iBiichanan^ Stat. Dinagepur)* 

Oil. — The KERNELS contain a small quantity of sw’eet oil. “ The peri- 
carp contains 32 per cent, of a vesicating oil of specific gravity *991, easily 
soluble in ether and blackening on exposure to the air. It is similar to 
that of Anacardium occidentale, but Basiner found that it dissolves in 
potassa with a green colour, and its alcoholic solution turns black wdth 
basic lead acetate (Dymock)* 

Medicine. — 'I'he acrid juice of the pericarp is a powerful vesicant, and 
is often employed by Natives for producing fictitious marks of bruises. 
These, however, may be distinguished from the marks produced by blows 
by their deep bluish-black colour, and their presenting small vesicles or 
blisters on the surface. The ripe fruit is described m Hindu works of 
medicine as having acrid, heating, stimulant, digestive, nervine, and 
escharotic properties. It is used in dyspepsia, skin diseases, piles, and ner- 
vous debility ({/, C, DuU)* It is given internally by the Hindus of South- 
ern India in small doses in scrofulous, venereal, and \eprous affections, and 
externally an oil prepared with the nut by boiling, is applied in rheumatism 
and sprains (Ainslie)* In the Konkan, a single fruit is heated in the flame 
o£^ a lamp ; the oil from it is allowed to drop into a quarter of a seer of 
milk and this draught is given daily in cough caused by relaxation 
of the uvula and palate (Dymock), 

In Muhammadan works on medicine the juice of the pericarp of the 
marking-nut is described as hot and dry, useful in all kinds of skin diseases, 
palsy epilepsy, and other diseases of the nervous system. The dose 
prescribed is from i to >1 a dirhem, and it is directed that when given in- 
ternally it should always be mixed with oil or melt^ butter. Externally 
they apply it often in the form of a fumigation to cold swellings such as 
piles (Dymock), In the Panjdb the fruit is used to prepare a wash for cases 
of salivation, and its smoke is considered efficacious in impotency {Stenioart), 
In its action, the oil of the marking-nut appears very closely to resemble 
that of the cashew-nut (Anacardium ocddentale). It is a powerful vesicant, 
and when applied to the skin caused blistering within twelve hours. Ex- 
tensive application of the oil produced painful micturition and hsematuria. 
When administered internally in small doses, no physiological effect was 
observed. The marking-nut is occasionally used by Natives as a local 
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irritant for the purpose of procuring abortion. It is also emplo}ed by 
malingerers to produce ophthalmia and skin eruptions. 

Special Opinions. — § “The acrid Juice of the marking-nut is said to 
be applied to the 0% uteri by Natives when criminal abortion is intended ’’ 
{Joseph Parker^ M.D.^ Deputy Sanitary Commissioner ^ Poona). “ The oil 
of the pericarp is used in marking linen and blackens under the influence 
of caustic lime ” {Deputy Surgeon-General R. F. Hutchinson, M,D., Morar'^. 
“ Is used by Sepoys to produce feigned disease. The oil is rubbed over 
a joint, the refuse is then burned, and the joint exposed to the smoke, a 
swelling of the joint is then produced and the impostor feigns rheumatism. 
The plant is well known ” iSurgeon^Major C. W. Calthrop, M.D , Mor- 
ar). “The juice of the marking-nuts or bhela is frequently applied to 
the skin to simulate the marks of bruises by the people here ” {Assistant 
Surgeon Ram Chunder Gupta, Bankipore). “ Applied as a counter-irri- 
tant m rheumatism and to painful swellings; also to the gums in tooth- 
ache ” {Shib Chunder Bhattacherji, Chanda, Central Provinces). Its 
chief use among native doctors is in the form of an electuary in syphilis ” 
(r. Ruthamn Moodelliar, Native Surgeon, Chingleput, Madras Presi^ 
dency). “ It is applied externally for pains of rheumatism and sprains. 
It is considered aphrodisiac and is taken in the form of confection. It 
produces m some cases excessive itching and erysipelatous inflammation, 
for w'hich the application of cocoanut oil or tamarind water is considered 
the best curative” {Surgeon Major Robb, Civil Surgeon, Ahmedabad). 
“The juice is used as an escharotic in chronic rheumatic affections” 
{Surge on^M^’ or A. S» G, jfayakar, Muskat). 

Food. — The yellow fleshy cup on which the fruit rests is somewhat 
acrid in the fresh state, but when roasted in ashes it takes the flavour 
of a roasted apple and is eaten by Natives. The kernels of the nuts are 
also eaten. They are supposed to stimulate the mental powers, especially 
the memory. 

Structure of the Wood. — Greyish-browm in colour, often with yellow 
streaks. It is full of an acrid juice which causes swelling and irritation of 
the skin when handled ; timber-cutters for this reason object to felling it 
unless it has been ringed for some time previously. It cracks in seasoning 
and is not durable. Weight 42!b per cubic foot. 

Domestic. —The oil from the seeds, mixed with the milk of a species of 
Euphorbia, is said by Brandis to be made into bird-lime by the wild tribes 
of the Satpura ranges. It is also used as a preventive against the attacks 
of white-ants, and as a lubricant to the wooden axles of native carts. The 
leaves are employed as plates. The wood is employed fca: making 
charcoal, 

S, travancorica, Bedl.,* FL Sylv., /, 232 ; FL Br. Ind., II., y/. 

Vem. — Naiu sengoie, Tel. 

Reference.— CalcuUa Exkib. Cat., Parti., S7^ 

Habitat.— A very large tree, met with in the forests of the Tmnevelly 
and Travancore Hills. 

Resin. — It yields a caustic black juice similar to that of S. Anacardium. 


1058 SENECIO, Linn. ; Gen. PL, II., 446. 

1059 Senecio densifiorus, Wall.; FL Br.Ind., III., jsSi CoMPosixiE. 

Syn, — S. AUREUS and angulosus. Wall.; S. uncinellus and densi- 
FLORUS, DC. ; SoLIDAGO DfiNSIFLORUS, Wall. 

Mes : n .'-^ Chiia'mdlaf Pb. 

R^erences. — DC,, Prod., VI., 36p / C. B. Clarke, Comp. Ind,, iSS ; 
Stmarh Ph. 129 ; Gaa., N.~W. P., X., 3i2, 
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Habitat —A tall shrubby plant, found in the Centra! and Eastern Hima- 
laya, from Nepal to Bhutan, at altitudes between 5,000 and 7,oco feet. It 
I’Kcurs also on the Khasia mountains between 4,000 and 6,coo feet, and in 
Burma 

Medicine.— In Hazara the leaves are applied to boils {^U'wart). 

Senecio Jacquemontianus, Benth.; FL Br. Ind., IIL, jjo. 

Syn.— Senecillis JACQCEMO^fT^ANA, Dene. 

Vern. — Poshkar^ K ASM I R . 

References — C. B. Clarke^ Comp. Jnd.^ 208 * Stewart, Pb. PL, T27. 

Habitat.— A tall yellow-flowered plant, found in the Western Himalaya 
at altitudes between 10,000 and 139OCO feet. 

Medicine.— Stewart states, on the authority of Birdwood, that the 
ROOT of a plant with this vernacular name is used for adulterating hut (see 
Saussurea Lappa, C.B.C.; page 480), and says that as the Kashmiris 
in Lahore make the same statement, there must be some foundation for it. 
He adds, how’ever, that this may not be the plant used for that purpose, as 
in Kashm ri poshkar appears merely to signify a large herb with showy 
fiow’ers. 

S. quinquelobus, Hook.f. &* T . ; FL Br. Ind., III., 3^3. 

Syn.— Prenanthes ? quinqueloba. Wall. 

Vern — Morta, Pb. 

References. — C B. Clarke, Comp Ind., 2og ; Stewart, Pb. PL, I2g, 

Habitat.— A tall herbaceous plant, with perennial roots, found on the 
Temperate Himalaya, from (iarhwal to Bhutan, at altitudes between 10,000 
and 12,000 feet. 

Medicine.— In Kanawar the seeds of what appears to be this species 
are given for colic. 

S. tenuifolius, Burm. / FL Br. Ind., III., 345. 

Syn. — S. MULTiFiDUs, Wtlld. ; S. LACiNiosus, Arru ; Doronicum ten- 
UIFOLIUM, Wight, Ic., i. IX2g. 

Vera. — Sanggye, mentog, (Bazar flowers**) nimhar, Pb. 

References.— i?C., Prod., V/., 36 S;C.B. Clarke, Comp. Ind., igS ; 
Stewart, Pb. PL, i3o ; Gazetteer, H.-W. P., X.. 3i2. 

Habitat. — A slender, much branched annual, met with in the Western 
Peninsula, and on the dry hills of the Western Ghat from the Konkan 
southward. It is distributed to Java, 

Medicine.— Honigberger states that it is officinal in Kashmir. Th© 
nimhar o} the Lahore drug-sellers may probably be the produce of this 
plant {Stewart}. 

Sacred. — In Lahoul it is held sacred to Buddha. 

Senna, see the species of Cassia* Linn. ; VoL II., 210-226. 

Serpentary root, see Aristolochlia serpeataria, Linn, ; Aristolochi- 

[ ACE^ ; Vol. L, 3 1 7, 

SERPENTINE. 

Serpentine, Ball, in Man. Geol. Ind., III., 446, 

This mineral scientifically known as ophite is, when pure, a hydrous 
magnesium silicate, containing more water but less silica than talc. Iron 
peroxide is generally present in varying proportions, and there are traces 
of other colouring matters which give to it its varying and beautiful hues. 
Several varieties of serpentine are distinguished : thus there are the noble 
or precious serpentine, which is partially translucent, and the fibrous, 
foliated, porcellanic, and resin-like, all of which receive special names. 
« Verd antique” marble consists of lime stone with included serpentine. 
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Vera — Kyoiih-setng, Bcrm. 

References.— J/m. G.S.I. {1872), V,t72; VII/., 2S2 ; X., 143 ; XVIII., 

ig 3 , Joztyn As Soc, Beng. XXXIX ^ ; L Cdheriy Kiilu^4; Mason> 

Burvia and Its People,5S6, 784 ; Madras Man. Adntm , //., 3 g; Settlenieni 
Rept.i Cha'oda Disi.^ C. P., 106 ^ Fotbes Watson^ Ind. Surv. hid , I., 418. 

Occurrence,— The following note has been kindly furnished by H B. 
Medlicott, Esq. late Director of the Geological Survey: — ^*ln Madras ser- 
pentine, and more particularly serpentinous marbles, are found in the 
Kurnool and Cuddapah districts, also in parts of Salem, especially in the 
neighbourhood of the magnesite deposits, the fock being more properly the 
mineral Baltimonte. In the Panjab in the Puga and Haule valleys there 
is a dark green massive serpentine. In parts of British Burma serpentine 
is exceedingly abundant, and it also occurs in the rocks of the Andaman 
Islands^ and in the hills east of Manipur.” 

Besides these localities it is described in the Manual of the Geology of 
India as occurring m Bengal in the Manbhum and Singbhum districts, 
and in the form of verd antique marble in Mirzapur. According to Mr. 
Calvert there is a serpentine quarry on the Rangal mountain in Kulu. 

Medicine —In Kulu serpentine is used medicinally for disease of the 
liver. Cups made of a serpentine called zahr-muhra 2 lv& supposed in 
Ladak to split if poison is put into them. 

For an account of its uses as a substitute for Jade see the account of 
that mineral in Vol. IV., 535. 

[ Gomposim ; Vol. VI. 

Serratula anthelmintica, Roxh.^ see Vemonia anthelmintica, Wind, ; 

{G. Wait,) 

SESAMUM, Linn.; Gen, PL, //, 1038. 

^ There are referred to this genus some ten or twelve species of plants, the 
majority of which are natives of Africa. In India two, or perhaps only one, species 
occur wild, but Sesamum indicum is extensively cultivated and is often 
foundj as an escape from cultivation, m the vicinity of human dwellings.^ It is 
sometimes also seen growing quite spontaneously in fields, even becoming a 
troublesome weed. Btume is reported to have observed it on the mountains of 
Java, in what he regarded as a truly wild state , but his description would lead to 
the supposition that the Javan plant might, with greater propriety, be regard- 
ed as an allied though distinct species. DeCandolIe does not appear to have 
considered this explanarion admissible, for, placing the greatest faith on 
Blume’s observation, when taken in conjunction with the fact that Rum- 
phius assigns to Sesamum Malayan names which are independent of any Sans- - 
knt root, he has assumed that, from these facts, it was probable India obtained 
its stock of Sesamum from the Sunda Islands, some two or three thousand years" 
ago. It will be found, however, from the remarks below (under the paragraph 
History) that the writer is more disposed to regard S. indicum as having 
been originally a native of India, or perhaps, rather of the upper northern tracts, 
its area of wild habitat having extended to Central Asia, but that its cultiva- 
tion was probably first attempted in the Euphrates Valley and was extended to 
India by the Aryan conquerors. 

\_163; Pedalinej:. 

Sesamum indicum, Z^G./ FI. Br, Ind, V., ; Wight, IlL, t. 

Gingelly or Sesame Oil, Eng.; Benni^, Huile de Sj^sam:^, 
Fr.; Sesamol, Germ. 

Syn.~SESAMUM ORIENTALE, Linn. ; S. LUTEUM, Reiz. / S. OCCIDENTALE, 
Heer & Regel, 

Vern .-—TiL gingli, krishnadtl, barik-fel, miihdriel, til-kd-iel (oil). 

Hind.; Tilt iil» tilmi, rasig sums am, hala HL knshna HU hhadu 
ill, hit iUg rdkia HU sdnki til, kkasldiiU Mas-aJ (seed), Beng. ; Til, 
Koc..; ifejltasa, O rissa ; Tilminthat Sa.ntal; Til, Nepal; 

Til, Hii, C. P. ; TU, iUi,gmgili {mithatel^syfQ^t oil), N.-W. P.j Bhun- 
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tiU Kumaox ; Tih HH, ^u7tjad, Pb. ;Tii, kuftjtt.kfG* , 

Sikd; Tii, rntthd-Ul (oil), hdfik-td (seed), OfCCAN ,* Ith 
banhUd, askddidal {v*\iite),kala katr^'a (black), Pf^rbia (red). Bomb. , 
:^t!cchd Hi, chokkdtadda (oil), tUa (seed). Mar. ; ^ ^2/ (seed), mdkn^ 

te'L Giz. ; XaNemzy (oil), yeliu-cheddte, nuvvulu, edzi {see(.h lAMy 
Nuvvu, 7ziri)vzdUi znanchi-nhie (oil), poUa nnxvuhi (seed », I 

Idv, achckellu, ellu^z'aUe-ya^ine (oil), yallu Jseed), ul 'n^ 

hijazi, 7ialle7tna (oil), ellu, kdrellu chitrallu (seed), 

7ianu-sUo\\)9 Burm.; Tun~paiiala, teUiaza {o)\), talla or iaLa-^ta 
Sing. ; Tila, snehapkala^ tila-taila (oil), tuaha (seed). Sans.; Duh^t, djyh 
didaL shiraj (oil), dUmd-hal (oil), (seed), dhonu sim.an (oil), 

Arab.; Ro^hen, ku7ijed, ku7tjad (scc6), rogha7iekunjad (o\\), roghane- 
shirlTi (seed), Pers.; Egypt; Sumatra. 

Rumphius ffives the following names to this plant : in Malabar and Hindus- 
tan, and whence are descended the European names such 

as Spanfsh Sorgeltn ,? Algerian and SicHian, Gingilena, gtngulena, giirgu- 
lenay jugjolhta also zanserhn. In Arabic it is Senisem and the seed goU 
golan and, remarks Rumphius, who can doubt that the Arabic name is 
but a repubhcation of the word seweTiy that is, fat or oil ? *n the Malayan 
tongue It is called Widjin ; in the Tematic Widje and among the Javanese 
and Balayans Lenga ; with the Amboyans it is Widjm ; m Banda, Alalu7i / 
and in China Moa, In concluding his notice of the various names known 
to him Rumphius while discussing thequestion whether it is the S^amum 
of Latin writers makes the somewhat significant observation that the plant 
he has described differs widely from the account of it given by Huny, 
Theophrastus, and Dioscorides, but thinks these differences may 
be accounted for by the great tendency to variation. 

References. — DC., Prodr., IX., 230 ; Boiss., FL Oriefti., IV., 81 / Ro:^., 
FI. hid., Ed.C.B.C., 491 i Gamble, 

Ceyl.Pl.,2og, 442; Trimen, Sys. Cat. Cey* PI*, & Gtbs., Bomh. 

FL, i6t; Stewari, Pb. PL, 149; DC., Orig. Cult. PL, 419} 

Campbell, Rept. Econ. PL, Chuiia Nagpur, No. 8191, 94^7; Graham, 
Cat. Bomb. PL, 126 f Mason, Burma and Us People, 793 f oir. W. 
Elliot, FL Andhr., i38, 155; Rheede, Hort ; Funi- 

pkius, Amh., t. 70, f. r / Pharm. iTid., 15T i ^ Hanb., Pharmacy., 

473-470; U. S. Dispens., isih Ed., ^<>40 ; O ShaugJmessy, 
pens., 479; Jrmne, Mai. Med. Patna, 108 / U. C. ^idt, 
dus, 216, 321 ; E* L. De, Indig. Drugs htd., io6j Murray, FL & 

SiTtd., 177 ; Waring, Bazar Med., i33 ; Bent. & T riTiu, Med. PL, 193 ; 
Dy7nock,Mai.Med. W. lnd.,2ndEd„S49 ; Year-Book PharTn., 1874, ^05 ; 
Transactions of the Medical and Phy. Soc. Bombay (New ■*J' ** 

85, tSS; Smith, Econ Die., rgS ; Birdwood, Bomb Prod., 127, 2^6; B^en 
Powell, Pb. Pr., 364, 420 ; Drury, U* PL hid., 389 ; Atkinson, Ihm, Dist. 
(VoLX.,N.-W.P: G az.),3l4f 750, y'7i;Duihie & Fuller Field and 
Garden Crops, 35-30% Useful PL Bomb. (Vol. XXV., Bomb, 

219; Institutes of Ma7%u, BurnelTs Ed., J06 ; 

Vol. II., 63, 269, 273, 277, 25 ^ 0 , 284, 287 » 29s > 4^3, 530, 538, 54G S44> 
547; Vol. III., 45. i45> ^48, isr. ^54, ^S8,f6T, 164, 232, 234.248,^4. 
297, 298, 300, 302; Vol. IV., 53, 58, 232, 234, 237, 2^, 

V., 106, 1 19. 120, 193, 294, 299, 370, 3777; Vol. Vh, 39.Si.247 ; Vol. VII., 
78, 86, 94, 97, 149. 150, 554. S62, 570, 573, S7S. 578, 580 ; Vol. VNJ., 183, 
189,245,260; Vol. X., 146,148, 298,300, 302, 305,308, 3;o, 3 i 2 314, 
424 ; Vol. XI., 95, 97. ^22, J28, 242, 244, 247, 249. 252, 4^47 Vol. Elf, 52, 
222, 348, 352, 358, 302, 370, 375. 379.386, m, 395. 4^. 40 f 4^ f . 

429 ; Vol. XIII., Part I., 286, 290, 336, Part II., <^ 2 ^ 75 ,^ 72 , 680 68^ 
089, 692, 694,647; Vol. XV., Part II., 16, 19, 59 ; Vol. XVI., 91, 100, 
348, 353. 303, 369, 394, 

599, 604, 61 1, 617,623, 629, 635 . O42, 647 ; VffVII., Pari 

Part III., i7, 80, 83. 87, 90, 93, 9O, 100; Vol. XIX., fO. f9 

446 ; Vol. XX., 229, 392, 395. 397. 3^, 403. 405; VoL 

497 ; Vol. XXII., 273. 365. 386, 6^, 629. 632, 63S, 637. 639, 641. f 4^647 / 

Vol. XXIII., 3T9, 366, 530, 532, 534.536, 538, 540, 5 f . 544 ; 

157, 171, 207, 2 t6 , 333. Bengal :--Vol. II., 64, 241; Vol. VoL 

IV., 7r, 246, 345; Vol. V.,84, 204, 3o% 420; Vol. VI., 1L293, 3oo,^ VoL 
273 ; VII , 242, 391 ; Vol. VIII , 60, ZiQ ; Vol. IX., 104, 302, 337 » 338 , Vol. 
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X, 273 ; VoL XL, 329, 330 ; VoL XIL, Eg, 235 , VoL XIII , €3, 263, 29 ; 
VoL XIV., 337 ; XVL, io3, 34 ^ ; Vol XVII,, 313 ; VoL XVIII,, 104 ; VoL 
XIX , 94, 302. P anj db .--Delhi, in, 139, 14^, Gurgaon, 43; Hisar, 
49 ; Rohtak, 93 ; Ludiana, 184; Simla, 55 , Jullundur, 48 , Hoshiarpur, 
E?, 94, ni , Kangra, Vol. I., 152, IS3; Amritsar, 36, Gurdaspur, 30, 
6 t , Sealkot, 6 t, 68 , Lahore, 86, 90 ; Gujranwala, 52, 55; Ferosepore, 65, 
69; Ra-xalpindt,78, 81 ; Jkelum, 107, lOS ; Mooltan, 92, 93, 95, lOO ; 
Jhang, 103, 106, 107, 1 15 ; Montgomery, 88, 89, 102, 103, 104, 106, T07, 
108, in, 112 ; Muziiffargarh, go, 93 j Dera Ismail Khan, ng, 12$, 128, 
129, 181 ; Dera Ghazi Khan, 81, 84, Bannu, 139; Peshawar, 144, 759; 
Hazara, 129, 184, 136, lor ; Kohat, 97 ; Jhang, 10$. Central Proxm- 
ces '.-64, 223, 239, 36$, $02. Sind *—9, 169, 170, 216, 217, 218, 492, 493, 
$84, $69, 57 h 573, 574, ^3h 632, 654, 670, 671, 8$i, 839,860. H.-W. 
Provs. i—VoL L, 82, 90, 93, ns, T19, 137, 752, 169, 225, 230, 232, 291, 
3 17, 349, 493, 337, 371, 377, 5^9; VoL III., 223, 468; Vol. IV., Ixxiv. / 
Orissa . — voL II., IS App. /., 180. Mysore & Coorg ‘ — Vol. I., 63, 91 ; 
Vol. II., II. Madras : — District Manuals, Salem, Vol. I., 147, 149 ; 
Vol. II., 9, 45, 67, 89, 103, 141, 739, 79% 214, 223, 237, 254, 26S, 300, 506 ; 
Kisina. 366 ; Cuddapak, 47, 65, 68, 74 ; Madura, 105 , North Arcoi, 833, 
334, Coimbatore, 224-223. Agricultural Reports — .issam, 1888-89, 7$ ; 
1887-88, 17; 18S6-87, 20; 1883-86, 17, Madras, 1878-79. Exberimentcil 
Farm Reports, Cawnp&re, 1886-87, 4, 18; 1883^86, 2, 3 , 1884-83, 5 , 1882- 
83,8. Statistical Descriptions and Historical Accounts: — N.-W. Provs., 
Aligarh, 373, 479 ; Cawnpore, 27 ; Matnpuri, 30 ; Etawah, 3$, 36 ; Eta, 
19, 20, 30, 88 ; Muzaffarnagar, 28, 247 ; Meerut, 31, 38 ; Bulandshahr, 
23. Ind. Forester :—X., 260 ; XIV , 370 ; Spans, Encycl., Encyclop. Brit.; 
Balfour, Cyclop. Ind., II., 383; Morion, CycL Agri. ; Ure, Die., Indus. 
Arts & Man, 

HaHtat.— An annual plant, which is commonly stated to be cultivated 
throughout the tropical regions of the globe. In India it would, perhaps, be 
more correctly described as a crop of the warm temperate or sub-tropical 
tracts, being grown as an autumn or even winter crop in the warmer 
parts of the country (the truly tropical areas), and as a summer one in the 
colder. Thus, for example, it is frequently stated that black sesamum is 
sown in February- March and reaped in May-June, and that white sesa- 
mum is sown in June and reaped in August and September. These 
dates are, however, applicable chiefly to the great table-land, the tarai, and 
low'er hills of India. It is a khartf crop in the plains of the North-West 
Provinces, being sown in the middle or latter end of the rains and reaped in 
autumn. In the Pan jab it is essentially a rainy season crop. In the Cen- 
tral Provinces and a large part of Madras, two widely different crops are 
reared— one reaped in spring and the other in autumn. In Bombay 
generally and also in Sind, only one crop is grown, but the period of sowing 
is delayed till June or July and the harvest takes place from September to 
December. I n Bengal, a perhaps even more direct adaptation to the periods 
of colder climatic influences occurs. The chief crop is sown in June and 
July and harvested in October, November, or December, while a less im- 
portant crop is sown in January, February, or March, and reaped in June 
and July. In the moist tropical portions of Bengal, Assam, and Burma, 
the plant does not thrive so w'ell as in the higher sand> -soiled tracts of 
Central and Northern India, regions subjected to a regular and not too ex- 
cessive rainfall, or where the crop can be irrigated. 

Races or Varieties of Sesamum.^ — It will be found from the remarks 
below that the writer is disposed to think Sesamum may be viewed as in- 
digenous in India; if, indeed, it cannot be regarded as occurring at the 
present day in a truly wild state. He has not, however, had the opportunity 
of extending his study of the plant to the numerous cultivated forms which 
exist in the country, and is, accordingly, unable to say whether these 
should be viewed as varieties or only cultivated races. Popular writers 
generally say that the white, black, red, and grey-seeded forms differ only 
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in the colour of the seed. But as opposed to this statement there stands ■ VARIETIES. 

out prominently one or two important considerations. In some parts of 

India the plant is a stunted herb which rarely exceeds 18 inches in height ; 

in others it becomes a bush 3 or 4 feet high. In some fields all the flowers 

are white, leaves large, irregularly lobed j in other fields pmk, or it may be 

dark red, and the leaves long, narrow, and almost quite entire. Added to 

these observations there is also the practical issue that certain forms can 

be grown under an environment of soil and climate quite unsuited to 

others. It would thus seem probable that careful study may reveal the 

existence not only of old and well differentiated races, but even of distinct 

varieties of Sesamum indicum. The information, such as it exists, leads 


forcibly to one conclusion, viz., that Sesamum has been cultivated m India 
from as remote a period as nee, since its adaptations to climate and soil 
are quite as remarkable in the one case as in the other. Some of the 
Sesamum crops take only three months from sowdng to harvest, others eight 
or ten. It may safely be said, therefore, that no subject of Indian agricul- 
ture w^ould more richly rew^ard careful study than that of Sesamum. Its 
ramifications not only extend into every phase of Indian agriculture, but 
into the early history of the human race, since there would seem no doubt 
but that til was the first oil-seed cultivated by man. 

The tendency to variation under cultivation was one of the features 
specially dealt with by Rumphius. He says that on one stem the plant is 
frequently seen to have various forms of leaves, and, in fact, that the Iea\ es 
appear to vary greatly according to the nature of climate and soil. The 
plant grown, for example (states Rumphius), in the Eastern islands, differs 
greatly from that of Hindustan. While discussing the differences betw’een 
the black and white-seeded forms he says the w’hite has broader leaves, of a 
more bright green colour and the flow’ers are also paler coloured than the 
black. The seed is either pure white or of a pale ashy colour. It has a 
sw’eeter taste and richer substance than the black. Rumphius thus appears 
to have regarded the white and black-seeded forms as distinct, and he states 
that the latter in the Malay peninsula sometimes attains the dimensions of 
a small bush five to six feet in height. 

Dye — The oil is used in the process of dyeing silk, a pale orange colour 
{Drury). Hawkes {in the passage quoted below regarding sesamum oil 
in Madras) alludes to the oil being employed to brighten tinctorial results. 
Many oils are used by the Indian dyers, but it is not known w'hether they 
are supposed to themselves possess definite or specific tinctorial actions. 
The reader should consult the remarks on this subject in the paragraph 
under Dyes in the article Ricinus communis, V,, $09^ 
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Oil and Oil-cake. 

Oil.— Gingelly Oil is used in painting according to Atkinson, but its 
being a non-drying oil is opposed to its utility for that purpose. Sesamum 
is cultivated exclusively on account of its oil-yielding seed. It is, there- 
fore, not necessary to do more than preserve in sequence order the para- 
graph which it is customary in this work to devote to the oils obtained 
from plants. The succeeding pages on sesamum seed and oil give the 
commercial phases of the subject, and naturally deal in detail with the 
methods of, and the extent to which, the oil is expressed in India. The 
medical properties and chemical composition of the oil will also be found 
below in the paragraphs devoted to these subjects. Suffice it therefore to 
give here a brief resume of the leading properties of the oil by W’ay of 
introduction to the more detailed discussion w’hich follows. 

There are, as already stated, at least tw'O easily-recognised forms of this 
plant — one with white seeds {safed til) and the other with black seeds {kala 
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tiT), The latter form is much more common, and yields a superior oil. It is 
sown in March and ripens m May, while the white form is sown in June and 
ripens m August. The oil is extracted by the same process as that for 
mustard-oil. Gingelly oil is clear and limpid, of colour varying from pale 
yellowish to dark amber ; it has no smell, and is not liable to become rancid. 
It is composed essentially of oleine, which is often present to the extent of 75 
per cent. But it is frequently adulterated with ground-nut oil. It is stated, 
however, that 10 per cent, of gingelly oil, mixed with other oils, may be de- 
tected by shaking one gramme of a cold mixture of sulphuric and nitric acids 
with one gramme of the mixed oils, w^hen a fine green colour will be the result, 
a colour which no other oil produces. In India, gingelly oil is used for culin- 
ary purposes, in anointing the body, in soap-manufacture, and as a lamp 
oil. In England, it is chiefly employed in making soap and for burning 
in lamps.^ It resembles olive-oil in many of its properties, and is accord- 
ingly similarly used. The oil obtained from the black variety is generally 
stated to be more suitable for medicinal purposes than the white. It is also 
extensively employed in the manufacture of Indian perfumes. 

Adulterants and Substitutes. — Gingelly oil is used m India to adul- 
terate the oil of almonds {Drury) and ghi {Duthie Fuller). After being 
kept for a time it becomes so mild that it may be used as a substitute for 
sweet oil m salads {Drury). Much of the imported olive oil into India is 
very probably only gingelly oil made in Europe {Murray). The test by 
which its presence may be detected has already been briefly alluded to above 
and will be also found discussed in greater detail in the paragraph which 
deals with the medicinal |)ropertiesof the oil, A mixed oil, very extensively 
used in some parts of India, where it is known as gora tel, consists of 
ground-nut, sesamum, and safflower oils in varying proportions. 

Perfumery.— Sesamum oil forms the basis of most of the fragrant 
or scented oils used by the Natives, either medicinally or for inunction 
before bathing. It is preferred for these purposes from the circumstance 
of its being little liable to turn rancid or thick, and from its possessing no 
strong taste or odour of its own {U. C. Duti). It is sufficiently free from 
smell to admit of its being made the medium for extracting the perfume 
of the jasmine, the tuberose, the yellow rose, and narcissus, etc. This 
purpose is attained by adding one weight of flowers to three weights of 
oil in a bottle, which, being corked, is exposed to the rays of the sun for 
forty days ; the oil is then supposed to be sufficiently impregnated for use 
{Drury, Athinsm, Another way of perfuming the oil is by keeping 

the seeds of sesamum between alternate layers of strong-scented flowers. 
By this means the scent becomes communicated to the oil-seed and fixed in 
the oil, which is pressed out in the ordinary manner {Duthie ^ Fuller). 
In the North-West Provinces the perfumed oil used to' anoint the body is 
generally knovn asphdlel. Comparative experiments have not appar- 
ently been made between this process, and the system oi enfleurage pursued 
in Europe, so that it cannot be said whether or not the practice might wnth 
advantage be adopted in other countries. In some respects it is more 
simple than the European method, and for a tropical country, where lard 
and other solid fats are liable to become rancid, has much to recommend it. 

The reader should consult the article Perfumes and Perfumery, Vol. 
VL, Part I., 135, 

Sesamum Oil-cake.— This substance is frequently alluded to by In- 
dian writOT. Thus Stocks, speaking of Sind, says, it is called *^ khur’^ 
and is universally used for feeding oxen, camels, goats, and sheep. Lis- 
boa remarks of Bombay that it is held that* the cake, left after the ex- 
pression of the oil, is very good fodder for fattening cattle.* Stewart 
writes of the Panjib ; * The oil-cake is given to cattle, and sometimes 
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used by the poor as food when mixed with flour.^ Messrs. Duthie 8c 
Fuller sa\’ of the North-West Provinces that ** The oil-cake is used as 
caitie food, and in the western districts is much prized on this account, 
there being a considerable traffic in it. ft is reported to be even occa- 
sionally used as human food by the poorer classes in times of distress 

Many other similar passages might be quoted as exhibiting the use of 
this cake, from one end of India to the other, as an article of cattle food. 
It is thus somewhat significant that in Europe it would seem to hold an 
unfavoured position in the estimation of those interested in the rearing of 
cattle The reader should consult the section Oil-cakes of the article 
Oils for further information on this subject (Vol. V., 475), where he \yill 
find a comparative chemical analysis of this with the chief oil-cakes which 
are used in Europe as cattle food. 

Medicine. — In Hindu medical works, three varieties of ttl seeds have 1 
been descnbed,^ — black, w’hite, and red. The black kind is the best suited 
for medicinal use. ** Sesamum seeds are considered emollient, nourishing, 
tonic, diuretic, and lactagogue. They are said to be especially serviceable 
in piles, by regulating the bow’els and removing constipation. Sesamum 
seeds ground to a paste w ith w'ater are given with butter in bleeding 
piles. Sweetmeats made of the seeds are also beneficial in this disease. 
A poultice made of the seeds is applied to ulcers. Both the seeds and the 
OIL are used as demulcents in dysentery and urinary diseases in combina- 
tion w’ith other medicines of their class ’’ {Hindu Mai. Med) O’Shaugh- 
nessy {Beng. Dispens., 47 g) regarded Jinjili Oil when carefully prepared 
as quite equal to Olive Oil for medicinal and pharmaceutical purposes. 
Dr. A. Burn {Bombay Med. Phys* Trans.^ 1838, Vol. I.) advocates a dress- 
ing of sesamum oil m the treatment of wounds, ulcers, etc. As a simple 
dressing he regards it as superior to any other, particularly during the 
hot season of the year. Waring {Pharm. Ind.) says that for many years 
he had employed it as a substitute for olive oil in the preparation of 
Linimenium Calcis,B.r\d. found it answer well, Drury, compiling apparently 
from Dr. Burn’s account, advocates th^ claims of this oil to greater consi- 
deration. Baden Powell says that in the Panjdb the oil is used in the 
treatment of rheumatism and boils. Bentley & Trimen say that When 
of good quality Sesamd oil is quite equal to olive oil for use in medicine 
and pharmacy. It is largely used by the people of India for dietetical 
purposes, and it forms the vehicle for various drugs in the form of a 
medicated oil. For that purpose it is peculiarly serviceable, since it possesses 
little taste or smell and has no tendency to turn rancid on being kept. It 
is the basis also of most of the perfumed oils employed by the Natives 
before bathing.*’ In the United States Dispensatory it is stated that ‘‘this 
was known to the ancient Persians and Egyptians, and is esteemed by 
the modern Arabs and other people of the East, both as food and as an 
external application to promote softness of the skin. It is laxative in large 
doses.” 

The seeds (sometimes known as hennise^ds) are said to be powerfully 
emmenagogue, and to be even capable of producing abortion. Dr. 
Dymock thinks, however, from the extent to which they are daily eaten by 
Hindu women that this statement must be incorrect. In the Pharm-^ 
/«ifiatheuseof the seeds is recommended in amenorrhcea in the 
form of a warm sitz-bath containing a handful of the bruised seeds. 
Waring adds, however, that the alleged emmenagogue properties of these 
seeds deserve further investigation. A decoction of the seeds sweetened 
with sugar is prescribed in cough, and a compound decoction with linseed 
is enyployed as an aphrodisiac. A plaster of the ground seeds is also 
applied to burns, scalds, etc. From the fact of this oil remaining sweet it 
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seems worthy of enquiry whether it might not with advantage be substi- 
tuted fori* nbeed oil in the preparation of the emulsion known as ‘‘ Car- 
ron Oil/' now so largely employed in British practice in the treatment of 
scalds and burns. Atkinson mentioils a somewhat curious medicinal pro- 
perty. " The dews’* he says, “taken off the flower in the early morning, 
IS popularly supposed in Meerut district to be a panacea for all eye dis- 
eases.” 

In the United States Dispensatory the leaves are placed among offi- 
cinal drugs. They are said to “abound in a gummy matter, which they 
readily impart to water forming a rich, bland mucilage, much used m the 
Southern States as a drink in various complaints to which demulcents are 
applicable ; as in cholera infantum, diarrhoea, dysentery, catarrh, and 
affections of the urinary passages.” “ One or two fresh leaves of full size, 
stirred about in half a pint of cool water, will soon render it sufficiently 
viscid. With dried leaves hot water is used. The leaves also serve for 
the preparation of emollient cataplasms.” In India the leaves are to a 
small extent employed, but they do not enjoy the same favourable repute as 
in America. Dr. Evers {Indian Medical Gazette^ March 187^, p. 67) gives, 
however, the results of his experiments wuth them and w*ith the seeds to 
test their value as an em men agogue “ I have employed,” he says, “the 
mucilage, obtained from the leaves of the Indian plant, in the treatment of 
sixteen cases of dysentery, and in all recovery followed. From six to seven 
days was the time necessary for such treatment. I confess, however, that 
my cases were not of the virulent type seen towards the end of the rainy 
season. The drug acts simply as a demulcent, and does not, in my 
opinion, exert any specific influence on the disease ; furthermore, it is 
necessary to combine an opiate with it, to relieve the tenesmus, so that 
probably the opium added has as much to do in checking the disease as 
the mucilage itself.” With regard to the value of the seeds as an em- 
menagogue Dr. Evers says : “ In three cases of congestive dysmenorrhoea 
I administered the pow*der of the seeds in lo-grain doses, three or four 
times a day, with benefit, I have at the same time employed the hip-bath 
recommended by Waring. It is commonly believed in the south of India 
that the seeds, when eaten by pregnant women, are likely to induce abor- 
tion ; but no instance of the kind has ever come under my notice, nor have 
I heard of any.” The reader will find under the paragraph of Special 
Opinions below a brief note by a medical officer which supports the popular 
opinion that these seeds do possess the property attributed to them, of pro- 
ducing abortion. By the Natives of India a lotion made of the leaves and 
ROOTS is employed as a hair-wash (see Vol. III., 86), Dr. Dymock says 
that a powder made of the roasted and decorticat^ seeds is called Rdhishi 
in Arabic and At'mahd Kunjad in Persian : it is used as an emollient both 
externally and internally. Muhammadan writers generally speak of the 
seeds of this plant under the Arabic name Simsim or the Persian Kunjad, 
In Africa it is know’n as Juljulan, 

Special Opinions.— § “When the small fine thorns studding the, 
prickly pear fruit penetrate the skin and cannot be removed by the forceps 
or other means, painting the affected part freely with gingelly oil effects 
their easy removal though not immediately. The thorns are softened 
under the action of the oil, or, rather, are almost dissolved and dislodged. 
A small vesicle appears at the site of each thorn, which bursts and even- 
tually no trace of the thorn is to be found. An infant, illegitimately born, 
was thrown by its mother into a prickly pear bush, immediately after its 
birth. It was removed about three hours after and brought to the dis- 
pensary for treatment. Its body was studded with small thorns from head 
to foot, a very few were remov^ by the forceps. The removal of the rest 
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v^as effected in the above manner and with the above results. The child MEDICINE. 

recovered perfectly.*’ {Surgeon^Major D. R. Thomson, M.D., C.J E., t 

Madras). [Dr. W. ‘'Dymock,in a letter to the editor, says that he suspects 1 

some mistake in the statement that the seeds cause abortion, seeing that they , 

are so extensively eaten by Hindus in sw'eetmeats,'^ &c., Ed.'\ I know' of j 

a case in w’hich a large quantity of the seeds did actually pro4uce abor- , 

tion’* {Assistant Surgeon BhagmaJi Das {^2nd), Rawal Pindt, Panjab) | 

The seeds are useful in dysmenorrhoea attended with diminished j 
menses, a hip-bath being found useful** Surgeon Bkogwan \ 

Das {2nd), Civil Hospital, Ravial Phtdi, Panjab). ^'The seed pulverised 
is taken internally (in doses of grs. viii) for amenorrhoea** {Surgeon W. F. ! 

Thomas, 33rd M. N. I , Mangalore). “The oil is used in our hospital in } 
place of olive oil. Seeds are exported very largely to France and Italy, | 
for the oil which is blended or substituted for the olive oil (Surgeon-General 
W. R. Cornish, F.R.C S , C.LE., Madras ). “ I have for a long time used 
the following in gonorrhcEa and prefer it to copaiba or liquor potassa R 
—Oil Sesame Ilf,, xx, Aqua Calcis 11]., xx. Aqua 5] in mixture** (Minor- 
ary Surgeon E. A. Morris, Tranquebar), 

Chemical Composition.— The following statement of the chemistry of CHEMISTRY, 
this substance is from FIDckiger &. Hanbury's Pharmacographia IO89 
“ The oil is a mixture of olein, stearin and other compounds of glycerin 
with acids of the fatty series. We prepared with it in the usual W’ay a 
lead plaster, and treated the latter with ether in order to remove the oleate 
of lead. The solution was then decomposed by sulphuretted hydrogen, 
evaporated and exposed to hyponitnc vapours. By this process we ob- 
tained 72 6 per cent, of Elatdic acid. The specimen of sesam6 oil prepared 
by ourselves consequently contained 76*0 per cent, of olein, inasmuch as 
it must be supposed to be present in the form of triolein. In commercial 
oils the amount of olein is certainly not constant. 

“ As to the solid part of the oil, we succeeded in removing fatty acids, 
freely melting, after repeated crystal izations, at 67® C., which may consist 
of stearic acid mixed with one or more of the allied homologous acids, as 
palmitic and myristic. By precipitating with acetate of magnesium, as 
proposed by Heintz, we finally isolated acids melting at 53*5 to 5^°, 62 to 
63°, and 69-2° C., which correspond to myristic, palmitic, and stearic acids. 

“ The small proportion of solid matter which separates from the oil 
on’congealation cannot be removed by pressure, for even at many degrees 
below' the freezing point it remains as a soft magma. In this respect sesame 
oil differs from that of olive. 

Sesame oil contains an extremely small quantity of a substance, per- 
haps resmoid, w'hich has not yet been isolated. It may be obtained in 
solution by repeatedly shaking five volumes of the oil with one of glacial 
acetic acid. If a cold mixture of equal weights of sulphuric and nitric 
acids is added in like volume, the acetic solution acquires a greenish yellow 
hue. The same experiment being made with spirit of wine, substituted 
for acetic add, the mixture assumes a blue colour, quickly changing to 
greenish yellow. The oil itself being gently shaken with sulphuric and 
nitric acids, takes a fine green hue, as shown in 1852 by Behrens, who at 
the same time pointed out that no other oil exhibits this reaction. It takes 
place even with the bleached and perfectly colourless oil. Sesame^ oil 
added to other oils, if to a larger extent than 10 per cent., may be recognised 
by this test. The reaction ought to be observed with small quantities, say 1 
gramme of the oil and i gramme of the acid mixture, previously cooled.** 

In the United States Dispensatory sesamum oil is said “ to bear some 
resemblance to olive oil in its properties, and may be used for similar pur^ 
poses. It is not a drying oil. At 12*7** C. (SS^'F.) it has the spedfic 
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gravity o’QiQj and its point of congealation is— 5*^0. {23®F ) ^ sp.gr. 

0*914 to o 923. When cooled to near 5°C r23*^F.),it congeals to a yellowish 
white mass. Concentrated sulphuric acid converts it into a brownish-red 
jelly. If loC. of the oil be agitated with 3 drops of a cold mixture of 
equal volumes of nitric and sulphuric acids, the oil will acquire a green 
colour, soon changing to brownish red’ ijl. S’.). Its relation with nitric and 
sulphuric acids may serve for its detection when used as an adulterant, 
although it is said that if the other oil be in great excess, the oil of benne 
will not respond.” 

Food and Fodder.— r/Zz oil is not only used for human consumption 
like many other oils, but is also employed in sweetmeat-making and in 
adulteration of g/w, also occasionall3r for lighting and for anointing the 
body. For this last purpose it is sometimes scented by keeping 
the SEEDS between alternate layers of strongly-scented flowers, before the oil 
IS pressed out : in its scented state the oil is called phnlel and fetches R160 
per maund. The seeds are also made into sweetmeats which are eaten by 
the Natives. They are toasted and ground into meal and made 
into cakes and other preparations eaten to some extent by the Hindu 
population of India. In the form of sweetmeat cakes prepared with sugar 
or molasses s tilka-laddu and reori) these seeds are offered for sale in 
every bazar of India. The oil bears a strong resemblance to olive oil, for 
which it IS frequently substituted or used as an adulterant. 

The oiL-CAECE (or residue remaining after the oil is extracted) is employed 
as cattle food, and in some parts of the country it is much prized as such. 
In times of drought and scarcity it is even used as human food by the 
poorer classes. As a fodder its stems and leaves are useless, but the empty 
CAPSULES are said to be eaten by cattle. For animals that have to perform 
hard labour a mixture of bruised sesamum and gram is regarded as useful 
{Conf. "with Fodder, Voh 4^9)> 

Domestic and Sacred. — Sesamum seeds form an essential article of 
certain religious ceremonies of the Hindus, and have therefore received the 
names of homadhdnya or the sacrificial grain, pitritarpana or the grain 
that is offered as an oblation to deceased ancestors” {U, C, Dutt). 
Atkinson, in his Descriptive and Historical account of the Meerut District^ 
says that At the festival of Sakoi, held in the month of Mdgh, the 
Hindus eat a composition of gdr and iiU which they call tilkutt^ “There 
is a proverb in frequent use : — tilon men til nahin kahnait^BX is to say, 
‘there is no oil in the seeds of sesamum/ which is thus equivalent to our 
proverb ‘ to swear black is white.’ ” 

The OIL is occasionally used for purposes of illumination, and gives a 
clearer light than most other vegetable oils, but burns more rapidly {Duihie 
^ Fuller). Anointing the body is another use to which the oil is applied 
either in the crude state, or scented, when it is termed phuleL The use of 
Sesamum by the sugar manufacturers is probably to regulate ebullition or 
to mechanically remove impurities {Conf. vsith p. 234). A lotion made 
from the leaves is used as a hair-wash and is supposed to promote the 
growth of the hair and make it black j a decoction of the root is said 
to have the same properties. Sesamum stalks when dry are used as fuel 
and as manure. 

HISTORY. 

Botanical evidence, if accepted by itself, might lead to the supposition 
that the sesamum of sub-tropical agriculture had originally been a native 
of Africa. In that great continent there are some eight or nine truly 
wild forms, out of a total of some ten or twelve species, referable to the 
genus* In Africa, too, the oil-yielding plant is* known to have been culti- 
vated from remote times. Indeed, it seems probable that had classic 
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records of Africa existed similar to those of India and China, it might have 
been possible to trace its cultivation in that country nearly as far back as 
can be done for India, through the writings of the early Hindus. The 
word sesame or sesamum is common to Greek Latin, and Arabic 

istmsi'm), with only slight variations. On this subject DeOandolle writes : — 
** Theophrastus and Dioscorides say that the Egyptians cultivated a 
plant called sesame for the oil contained in its seeds, and Pfiny adds that 
It came from India. He also speaks of a sesame wild in Egypt from 
which oil ^\as extracted, but this \\as probably the castor-oil plant. It is 
not proved that the ancient Egyptians, before the time of Theophrastus, 
cultivated sesame. No drawings or seeds have been found in the monu- 
ments. A drawing from the tomb of Rameses III. shows the custom of 
mixing small seeds wnth flour in making pastry, and in modern times this 
is done with sesame seeds, but others are also used, and it is not possi- 
ble to recognise in the drawling those of the sesame in particular. If the 
Egyptians had known the species at the time of the exodus, eleven hun- 
dred years before Theophrastus, there would probably have been some 
mention of it in the Hebrew books, because of the various uses of the seed 
and especially of the oil. Yet commentators have found no trace of it in 
the Old* Testament. The name semsem or simsim is clearly Semitic, but 
only of the more recent epoch of the Talmud, and of the agricultural trea- 
tise of Alawwam, compiled after the Christian Era began. It was, perhaps, 
a Semitic people who introduced the plant and the name semsem (whence 
the sesam of the Greeks) into Eg^^pt, after the epoch of the great monuments 
and of the e.xodus. They may have received it with the name from Baby- 
lonia, where Herodotus says that sesame was cultivated.®’ Fluckiger 
&. Hanbury, how'ever, hold that the Egyptian name for the plant sem- 
sematf occurs in the Papyrus Ebers, is still existing in the Coptic semsem 
and in the Arabic simsim. These authors r^ard the plant as distinctly 
alluded to in the most ancient documents of Egyptian, Hebrew, Sanskrit, 
Greek, and Latin literature.” 

But DeCandoHe admits that an ancient cultivation in the Euphrates 
Valley, agrees with the existence of the Sanskrit name Tila, though he re- 
gards that name as "a word of which there are traces in several modern 
languages of India and particularly of Ceylon.” He thus does not seem 
to have recognised that it actually has given origin to very nearly all the 
colloquial names for the plant w^hich are in use in the various languages 
of modern India. From what he apparently takes to be the simple 
existence of a Sanskrit name he affirms ; “ We are thus carried back to 
India in accordance with the origin of which Pliny speaks, but it is 
possible that India itself may have received the species from the Sunda 
Isles, before the arrival of the Aryan conquerors. Rumphius gives 
three names for the sesame in three islands, very different one from 
the other, and from the Sanskrit word, which supports the theory of a more 
ancient existence in the Archipelago than on the continent of India.” 
Perhaps the remark may be pardoned that M. DeCandoIle generally 
tends to err on the^ side of putting, if anything, too great dependence on 
the mere presence in the classic literature of India, of names identified by 
modern writers as those referable to certain cultivated plants. In this 
particular* instance, however, it would seem probable that he has been in- 
duced to set that evidence aside in favour of considerations of far less 
value, mz,, the existence of Malayan names not traceable to Sanskrit, and 
the observation of one botanist that a plant found in a wild state on the 
mountains of Java had been determined to be Sesamum indicum. From 

* Fluckiger & Hanbyry cite Isaiah xxviu. 37 as a reference to this seed, 
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these considerations he assumes that sesamum was probably brought to 
India from Sunda at a period prior to the Aryan invasion. But if this 
contention be accepted, it w’ould, perhaps, be permissible to say that con- 
versely w'e should be justified in looking* for some trace of the Sunda name 
for the plant in the languages of India, if indeed the Sunda root might not 
also be expected to appear in the Sanskrit and other Aryan languages. Far 
from that being the case, however, there is a singular uniformity throughout 
the most diversified tongues of this country (a uniformity only very occa- 
sionally met with in the cultivated plants of India) in a name for the plant, 
its seed and oil which is clearly of Sanskrit and unmixed Sanskrit origin. 
That name too belongs^ to what might be called the earliest phase of the 
Aryan longue. It enters into the most primitive conceptions of domestic life 
and religious ceremonial, and apparently assumes a generic from a specific 
significance, becoming “Oil’* in more recent times on the discovery of 
other oil-yielding plants. And, indeed, most of the other Indian names 
given to sesamum come from the Arabic or Persian; few^ or none belong to 
the aboriginal languages of India. Of this nature may be mentioned (m ad- 
dition to sesamum from setmem) the very general name Gingeli or Gerge~ 
Um (the Indian commercial name), and jinjali (the common Hind, and 
Mahr. name). Both these names Dr. Rice derives from the Arabic chul- 
Chilian^ which denotes sesamum seed before being reaped. Yule & Burnell 
trace them from the Arabic pronounced in Spain Al-jonjoUn 

whence the Spanish, Al^jonjoli ; the Italian, Ginggtolino or Zerzeline ; the 
Portuguese, Girgelim, Zirselimi the French, Jugeolme; and the Philip- 
pine Island’s name for sesamum of Ajonjolt [Glossary^ 28$). But the evi- 
dence deducible from Sanskrit literature is not in this case dependent upon 
the simple existence of a root from which the modern names appear to be de- 
rived. The early Sanskrit medical writers describe the various forms of the 
seed, ^sign to each the relative value maintained for it at the present day, 
and give nearly as complete an account of the oil, and of the medicinal and 
culinary uses of the seeds as can be found in modern works on the subject. 
Hence it may be said that there is no room for doubt that the Ttla of San- 
skrit authors is the Ttl of the present day, a position which cannot be very 
often upheld in the identification of modern with ancient names. In sup- 
port of this statement the following passage maybe given from Dutt’s //m- 
du Materia Medica compiled from the Sanskrit authors The word 
Tatla, the Sanskrit for oil, is derived from Tila: it would therefore seem, 
that sesamum-oil was one of the first if not the first oil manufactured from 
an oil-seed by the Ancient Hindus. The Bhdvaprakdsa describes three 
varieties of Ttl seeds, namely, black, white, and red. Of these, the black 
is regarded as the best suited for medicinal use. It yields also the largest 
quantity of oil, w'hite Til is of intermediate quality. Til of red or other 
colours is said to be inferior and unfit for medicinal use. Sesamum seeds 
are used as an article of diet, being made into confectionery with sugar or 
ground into meaL They form an essential article of certain religious cere- 
monies of the Hindus, and have therefore received the names of /zoma- 
dhdnya or the sacrificial-grain, pitritarpana^ or the grain that is offered as 
an oblation to deceased ancestors, etc.” 

It will thus be seen that in this particular instance w'e possess abund- 
ant evidence that the Tila of Sanskrit authors is the Til of India, at the 
present day. But^ the^ important position which its seeds hold in the 
observances of Hinduism, secures for Tila an antiquity even greater 
than that of the Sanskrit maiical writers. In addition to the synonyms 
m^tion^ by Dutt it is also known as Sardla, Subandha, Talddhak, and 
Puiadhdnya^ At the same time the word Tila has certain general mean- 
ings such as a “ mole” or spot,” the comparison being doubtless to the 
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“ portion,” and occurs in certain proverbs or wise sayings of an ancient | 

character. Numerous edible preparations made of the seeds, as also 

an extensive series of implements used in its culture or in the expression j 

of the oil, have technical names in Sanskrit works in which the root tila ; 

is preserved. Such, for example, are Tila-^henut the special preparation i 

of the seeds, made up in the form of a cow% which is used as an offering to ] 

the Brahmans; Tila-ptccatay a sweetmeat of the seeds; Tila-brtshta, fried | 

sesamum ; Tilunna, a mixture of til seed and rice. So, again, Tila-homa^ a | 

burnt-offering of sesamum seeds ; Tila-nratin^ eating only sesamum be* j 

cause of avow; and Tila-taila or tila-rasa^ sesamum-oiL The generic j 

word Taila^oW, as derived from Tila^ and the preservation of corresponding j 

words directly taken from these {til, the sesamum plant, and tel, any oilj | 

throughout the length and breadth of India and across the Himalaya | 

into Afghanistan, is proof also of great antiquity for the original root of j 

all these names. Indeed, even the Sanskrit redundancy of the root, to 

specially denote sesamum-oil, is very general in India, and in Ceylon it 

occurs as Tel tala. But as manifesting the gradual expansion of the 

meanings and associations of Tila, it may be pointed out that it is also the 

name of a chapter in the Purdnasarva-sva ; Tila-ganji'-tirtha is the name 

of a place mentioned in lh.e Kasika^ramana ; and Tiladhenuddna is the 

title of a chapter in the Vdrdha^Purdna. But it is, perhaps, needless to 

multiply examples of the extensive series of forms m which the word Tila 

occurs in Sanskrit literature. As exhibiting the important place which 

Tila, seeds and oil, took in ancient Hindu mythology, and, indeed, which 

they hold at the present day, it need only be necessary to cite the passages 

regarding it in the Institutes of Manu, In the third Lecture it is repeated* 

ly mentioned The peculiar form in which it should be offered to the 

Brahmans is dealt with. It is spoken of as one of the three things that 

purify at a {'raddha, and also as an offering that secures prosperity and 

confers offspring, while it delights the manes for a month. It is forbidden 

to eat anything mixed with sesamum seeds after sunset. The oil is 

alluded to as a hair-oil. The punishment of an unlearned man who 

accepts an offering of Tila is indicated, as also the peculiar transmigration 

that will fall to tne lot of the thief of this seed. At the same time the 

simile of * as sown so shall the harvest be ’ is illustrated by the remark 

that rice, sesame, beans, and barley will each bring forth according to its 

kind. 

The Institutes cf Manu were penned in India, and for the people who 
lived there, at the lowest computation, 2,000 years ago. But its rules of 
life and religion were framed on the time-honoured observances of the 
Vedas, hence the illustrations drawn from that great compilation of moral 
and material well-being may be accepted as showing that the presumption 
is greatly in favour of the idea that the plant was very probably known to 
the Aryans long prior to their invasion of India, 

Though sesamum has not hitherto been recorded as found wild in any 
of the warmer tracts of Central Asia, it is cultivated everywhere on the 
Himalaya, in Afghanistan, Persia, Arabia, and Egypt. There would, there- 
fore, i^em very little evidence opposed to the statement that, if not originally 
a native of the warm temperate tracts of India (Fluckiger 8 l Hanbury as 
well as Bentley 8l Trimen affirm without reservation that it is a native of 
India), ^ it was probably brought to this country by the Aryans. On this 
supposition alone, as it would seem, can be accounted for, its Sanskrit, Per- 
sian, and Arabic names in use in India. That its cultivation may have 
originated independently, however, in more than one centre, seems quite 
likely* Indeed, if its cultivation sprang originally from one centre, it would 
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HISTORY, I seem justified, by the facts adduced, that we must look to Central Asia 
and Persia rather than to the Sunda Islands as its home* The writer 
would, in fact, venture the suggestion that it was probably first cultivated 
somewhere between the Euphrates valley and Bokhara south to Afghanis- 
; tan and Upper India, and was very likely diffused into India proper and the 
Archipelago, before it found its way to Egypt and Europe. In part support of 
I this idea, it may be stated that it has by no means been proved that India 
! itself does not possess truly wild forms of the plant. The writer, some years 

; ago, collected specimens on Parlsnath hill in Behar, at an altitude of from 

I 1,500 to 3,500 feet, and more recently others on the lower North-West 
1 Himalaya, which possess certain peculiarities suggestive at least of a degree 

1 of acclimatisation sufficient to arouse suspicion that they may in reality be 
j indigenous. The Parisnath plants were found growing underneath the 
1 grassy vegetation with several miles of forest land intervening between 
I them and cultivation. The Himalayan plants were also gathered in such 
situations as to suggest at least the doubt as to their being escapes from 
cultivation. What is curious, too, regarding these apparently wild states is 
the fact that they preserve certain recognisable structural f eatures. They are 
erect, sparsely-branched herbs, generally 6 to 9 inches high ; have long lan- 
ceolate almost entire leaves ; small, remarkably dark-coloured flowers, instead 
of the white or pink flowers of the most prevalent form of the cultivated 
plant, and they possess two exceptionally large glands at the base of the 
short pedicels. These glands are rarely so well developed in the cultivated 
plant, but reappear in the neglected forms seen in the vicinity of cultivation. 
The subject, however, of the races or forms of sesamum met with in India is 
too imperfectly understood to justify more than the suggestion that their 
careful study may reveal the foct that the so-called acclimatised states mani- 
fest peculiarities that may be deemed by future investigators quite as much 
entitled to specific recognition as are the characters of the plant, found by 
Blume, and which De&tndoHe accepts as proving that Sesamum indicum 
is a native of Java. 

In addition to the fact of Pliny’s having alluded to the oil as exported 
from Sind to Europe by way of the Red Sea, we have the subsequent refer- 
ence in the Periplus (A.D. 80) to Guzerat as the country from which much 
sesamum oil was obtained. Passing over a gap of 1,500 years we next 
find various writers dealing with the subject. In 1510 it is mentioned by 
Varthema under the name of zerzalino ; in 1552 by Castanheda as get* 
gelimi in 1599 by Fredericke as zezelines in 1606 by Gouvea as gerge^ 
Urn ; in i 6 io by Mocquet as gerseltn ; in 1661 by Thevenot as tehelin ; in 
1673 by Galland as georgelinei in 1675 by Heiden as jujoline ; in 1726 
by Valentijn as the exported tom Orissa; in 1727 by Oaptain A. 

Hamilton as gingeHyi and in 1807 by Dr. Buchanan-Hamilton as gin* 
gelt. These brief historic records of sesamum have been taken from Yule 
& Burnell’s Anglo-Indian Colloquial Glossary in order to exemplify both 
the gradual development of the modem knowledge in the seeds and cer- 
tain mutations in the formation of its commercial name. 

In th& Ain-i*Akbari, or the Administration Report for the year 1590 
of the reign of the Emperor Akbar, frequent mention is made of sesamum, 
white and black, and what is somewhat significant, both kinds appear in 
the list of autumn crops. It is specially mentioned as grown in the 
Suhahs oi Agra, Allahabad, Oudh, Delhi, Lahore, Multan, and Malwa. 
Tha:e is, in fact, abundant evidence that to the people of India this oil-seed 
has been, from ancient times down to the present day, one of the most 
important agricultural crops of this nature. ^ The expansion (within the 
past 30 or 40 years) which has taken place in the foreign exports mani- 
fests, however, an increased culrivatkm as the direct result of the benefits 
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arising from the peaceful administration of India under British rule. The ^ 
reader should, therefore, to complete the present brief historic sketch, con- ; 
suit the concluding section of this article which is devoted to The Trade 
IN Sesamxjm Seed and Oil. 

CU LTI VATION. jCULTivATiOH 

Area, Outturn, and Consumption. ^ ! Area. 

The chief facts regarding t/l cultivation in India (tfg*., influences of ^ IlOO 

climate, season of sowing and reaping, area, yield, traffic, etc.), will be [ 
discovered from the following note, which was issued by the Government 
of India (Revenue and Agricultural Department) on the 12th February 
1891, as a forecast of the season’s crop : — 1 

Third General Memo, on the Sesamum crop of ike season iSgogi. 

"The appended statement (A) tabulates the information available regarding the j 
area and outturn of sesamum in the Provinces from which reports have been received, j 
in most places there are two crops of Sesamum — a kharifesA a rahi crop. This oil- i 
seed is very generally sown mixed with other crops, and consequently it is difficult to , 
estimate the acreage and yield correctly. The figures, therefore, must be accepted ' 
with more reserve. ‘ 

**2. The information from Madras fe incomplete; particulars of the late crop are * 
not available. Up to the present the condition of the standing crops has bwn, on 
the whole, fair, but more ram is needed. The greater part of the area under Sesamum , 
in the Bombay Presidency belongs to the Native State of Gujarat, The Baroda , 
figures, however, have not jet been communicated. The condition and estimated 1 
outturn are nowhere large, princi pall J the result of unfavourable weather, notwithstand- i 
ing good sowing rain. In the North-Western Provinces and Oudh the crop was \ 
also affected by unseasonable rainfall— excessive at sowing and deficient afterwards. 1 
Most of the crop in the Central Provinces has been gathered but there is a consider- 
able area m the Nagpur country which is sown with cold weather Sesamum, and this 
will not come into the market for some time yet. The outturn has been affected by 
rain In November. In Berar the crop has suffered to a certain extent from want of rain. 

"3. In the remaining British Provinces, the area under Sesamum is not consider- 
able, with the sole exception perhaps of Bengal, where statistics are not at present 
available. The crop is probably grown extensively in Hyderabad, but statistics are 
not forthcoming for that Native State, nor for Central India and Rajputana, where 
Sesamum is grown for export on a small scale. 

**4. For the current year the estimated area and outturn, as returned in Table A, 
are 2,032,000 * acres and 171,100 f tons, respectively. 

‘*5. The annexed statement (B) shows the imports of Sesamum by rail and river 
into the chief seaport towns for the last five years. The average exports of the 
twelve blocks named for the past five years are about 92,000 tons. The order in 
which the Provinces stand as exporters is given below 


Provinces. 


Sind 

Central Provinces 
Bombay 

Nizam's Territory 
Madras 
Pan jab . . 

North-Western Provinces 
and Oudh . 


Average exportSj 
in tons. 

20.000 

17.000 

15.000 

13.000 

6.000 

5.000 


4,000 


Provinces, 

Rajputana and Central 
India 
Bengal . 

Berar . 

Mysore . 

Assam • 


Average exports 
in tons. 


4.000 

2.000 
2,000 
1,100 

900 


The Sind figures, however, include a large proportion of Panjab exports. 

“6. In 1889^ the exports by sea were 83,777 valued at Rt,30,98,8i 3, f.e., 
12*32 per cent, of the total value of seeds exported that year. The average weight 
and value of these exports during the last four quinquennial periods compare as 
follows 


Tons (thousands) 
Rupees (lakhs) 


Avetages for five years ending 
i 3 'St March 

1874. 

1879. 

1884. 

1889. 

38 

45*39 

51 

8 o *53 

106 

143*40 

108 

151*04 


* Exclusive of the area of mixed Sesamum in the North-Western Provinces and Qy<dh. 
i* f, outturn „ ,, „ 


53 ^ 


S. 1100 



$16 


Dictionary of the Economic 


SESAMUM 

indicum. 


Sesamum Cultivation in India. 


CULTIVATION 

Area. 



S. zxoo 




Products of / ndta 


517 



Dictionary of the Economic 


5^8 


SESAMUM 

indicum. 


Cultivation of Til- 


CULTIVATION It will be observed that the statement given in table A (p. 516) by no 
means repre^^ents the total area in India devoted to this crop, nor, accord- 
ingly, does it show the probable actual production. It gives, for example, 
no figures for Bengal (an important ^//-producing province), nor for Assam 
and Burma, nor the Native States of Central and South India and Raj- 
putana. It also professedly excludes from consideration the large area 
in the North-West Provinces and Oudh devoted to mixed til and other 
crop cultivation. It is not expressly stated whether a similar exclusion 
applies to the other provinces, or whether the figures given express mixed 
production to the area of pure crops. The importance of these considera- 
tions will be seen from two facts : — (a) while the production of the North- 
West Provinces and Oudh is put down at 15,675 tons, a foot-note ex- 
jilains that in addition 35,000 tons were obtained from mixed til cultiva- 
tion; (6) the yield worked out in columns 7 and 8 varies from 53 to 137 
seers per acre. From this last consideration it seems probable that while 
mixed cultivation has been excluded, in the case mentioned, a calculation 
j has been adopted in some of the other provinces to express mixed crops 
; to the area of pure cultivation. 

! On the other hand, the figures given in table B (p. 517) refer to the 
actual movements of sesaraum seed by rail and river, and, therefore, denote 
I the surplus over local consumption from actual production (whether pure 

1 or mixed cultivation), from all the provinces. It should thus be care- 

’ fully observed that the two tables exhibit an independent series of facts 

\ in the cultivation of, and trade in, sesamum. It has been customary in 

j this work to resort to the figures of trade in the effort to arrive at some 

‘ conception of production (when actual area of cultivation was not avail- 

; able), but with perhaps no other oil-seed would that system be more 

( fallacious than the present. The extent to which the plant is grown for 

1 local consumption is probably greater than is the case with any of the 

} other oil-seeds. The exports from India are, therefore, very likely only 

I the surplus over and above a far larger quantity, much of which never 

moves beyond the district or village lands on which it was grown. Bear- 
j ing these facts in view, it may be said the imports shown in table B, 

; from the Presidencies into the port towns, represent the supply from which 

s the foreign exports are drawn. But as the writer has had occasion to 

urge in connection with almost ev^jr article of Indian commerce, the dis- 
tribution effected by road communications is often very serious, and 
before an exact statement of the receipts by any one port town can be 
arrived at, a balance sheet must be made out in which, in addition to rail, 
river, and road imports and exports, the effect of coastwise exchanges 
must be taken into consideration. The full force of these recommenda- 
tions may be exhibited by the following analyses of the figures drawn from 
tables A and B ; — 

(1) Area returned in lableA'for^I^^ • • 2.*37.ooo acres. 

' ' 1X890-91 . . 2,032,000 „ 

(2) Forecast of outturn given in table A for 1890^1 171,131 tons. 

(3) Imports into the port towns in table B for 

18S9-90 . 76,456 ,> 

(4) Foreign exports for 1S89-90 .... 86,000 „ 

If now to the outturn in (2) be added the 35,000 tons mentioned above 
as produced in the North-West Provinces as a mixed crop, and if 
also a figure be acc^ted to represent the Bengal, Assam, Burma, and 
Native Sates^ production, the actual outturn woSd appear to more likely 
exceed than fall short of 250,000 tons. Were 2 maunds to be accepted 
as the yield per acre, all over India, to obtain that supposed outturn, 
3,^)0,ooo acres of pure sesamum cultivation would have to be presumed, 
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or perhaps more than double that area were the crop, say, one half mixed. ;CULTIVATI0N 

Indeed, in the memorandum quoted above, we are told that in the North- i 

West Provinces 4,000,000 acres of mixed sesamum yielded only 35,000 j 

tons or 0*24 maunds per acre. It is thus probable that the actual area, j 

more or less under sesamum, in India, is over 10,000,000 acres, and that 

the local consumption is on an average two-thirds of the actual outturn. 

The imports into the port towns from the provinces are shown to have been 
only 76,456 tons, while the actual foreign exports were 89,000 tons. It 
need, therefore, be only added, in further support of the facts adduced, that 
the traffic m sesamum oil is by no means inconsiderable, and that to 
arrive at a possible conception of the area and outturn of this crop, it 
would be necessary to reduce from oil to the equivalent in seed the returns 
of the trade in sesamum oil. For example, the foreign exports of this 
oil were in 1889-90 returned as 91,120 gallons of pure oil, and 50,308 cwt. 
of dregs of gingelly oil. These figures to a large extent represent the oil 
obtained from seed pressed in the port towns, but there are rail, river, and 
road imports and exports of oil all over India, which should be also taken 
into account. At the same time it has been shown that the rail and river 
imports into the port towns are not equal to the foreign exports, so that a 
provision has to be made not only for the seed expressed in these towns, 
to meet the foreign trade in oil, but for the seed and oil used up by the 
city communities. It is thus evident that the area and outturn in Table A 
fall far short of the actual figures which will have to be determined in the 
future, a result which, it would appear likely, can only be obtained when 
both pure and mixed sesamum cultivation are taken into consideration. 

It IS probably hopeless to expect that trade returns should tally with agri- 
cultural statistics when the latter deals with only half the crop. Hence, 
though unavoidable errors are, and must be, involved by all attempts at 
estimating the area and outturn of mixed crops, these errors have to be 
faced, if an approximation to accuracy be aimed at in the returns of a 
commercial product like that of sesamum. 

As affording the most direct evidence on these issues, while furnishing 
at the same time certain particulars regarding the methods of cultivation, 
seasons of sowing and reaping, and }deld, etc., etc., the following series of 
notes, from the Gazetteers, District Manuals, and Agricultural Department 
Reports, etc., may be here given, arranged provincially. It need only be 
remark^, in justification of this procedure, that the available material is too 
imperfect to allow of the more readable form of producing a compilation of 
the salient points, in place of a string of disjointed quotations. Regarding 
one feature of sesamum cultivation, in one province, much information 
exists, but nothing, or next to nothing, is said of it in another. This defect 
applies to every phase of the subject, and it can, therefore, be only hoped 
that the present admission of imperfect knowledge may lead to the publi- 
cation of concise, though complete, reports, for each province, in place of 
the scattered notices that presently exist regarding the several districts. 

Indeed, it may be said that of some of the largest producing districts little 
or no information is available, while of the less important ones much has 
been written, according to the accidental int«‘est taken in the subject by the 
authors of the District Manuals. 

I.-MADRAS. 

Before proceeding to give a few of the better passages that exist in 
works on South India regarding sesamum cultivation, the following facts 
from the forecast of the current crop (1890-91) may be furnished. It will 
be seen that the forecast not only furnishes definite information regarding 
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the area under the crop, but exhibits the effect of rain in advancing or re- 
tarding the prospects. 

“ The total area returned under late-sown gingelly for 1890-91 is 189,000 
acres, which is 12*5 per cent, below the normal and 20*6 per cent, below the 
revised figures (238,000 acres) reported for the previous year.’^ 

The following table exhibits the chief districts where sesamum is grown 
in Madras : — 
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The following quotations from the District Manuals of various localities CULTIVATION 
may be accepted as affording a fairly good idea of the methods pu'sued , jjaSas. 
in cultivating gingelly in this Presidency ; — 

Godavery. — "The mixed or sandy regadcs soil suits this plant best, j Godavepy. 
but it also grows on very sandy soils, but is then inferior* The soil is pre- f 1102 
pared by ploughing about the month of April, and this operation is repeat- j 
ed two or three times. In May or June, when the ground is moist from . 
recent rain, the seed, which should be of the very best description, is | 
sown. Four seers are required for an acre of land. After sowing the > 
ground should be again ploughed and bush-harrowed, and the seeds w'lll 
spring up in eight or ten clays. Fifteen days afterwards the field should 
be weeded; w'hen two months’ old, the plants will flower, and shortly after, 
the pods will appear, and in another month will be ripe. ^ This crop is a 
very precarious one, being peculiarly liable to blight, and it invariably suf- 
fers if east winds prevail during its growth. The stalks, when cut, are 
stacked in a dry place, thatched with palmyra leaves, and allowed to re- 
main eight days, after which the removal of the seeds may be commenced. 

This is effected by shaking the stacks, when about half the seeds will drop 
from the pods while the other half remains ; the stalks are allowed to dry 
for a couple of days, when the remaining seeds are removed in a similar 
manner” {^Papers relating to the Survey and Settlement of the Western ^ 

Delta ialuqs of the Godavery District, 140). 

Coimbatore — “ Universally growm both on wet, garden, and dry land ; Coimbatore, 
if the former it is usually before the regular crop as in Erode; or after it II03 
as in Dharapuram. In the latter it is grown often as a third crop in April 
and May ; the usual succession is then rdgi from June to September- 
October, paddy from October to February, gingelly from March to June. 

In some taluks it is also grown as a garden crop. On wet lands the mois- 
ture from the preceding crop is usually sufiictent to start it, and the pro- 
bable rains of April and May mature it; it is of course somewhat uncer- 
tain It is less so when grown from June onward; on dry lands it is 
grown with the Kdr rains in the Kangj^am^ division of Dharapuram, sown 
broadcast with cholam and with dholl in lines ; in Kamr it is grown on 
the uplands with the rains of the south-west monsoon, and is also sown 
mixed with Kkamhu and with cotton in July and is reaped in November- 
December ; it is also grown as a separate crop. There are two sorts, kdr 
and taitu, of which the former is the better and is grown in the hot 
weather ; on garden lands, it is sown on land prepared as usual and water- 
ed ; the young crop is not watered for about 15 or 20 days, and thereafter if 
there is no rain, only once in 10 or 15 days; water is stopped 15 days be- 
fore pulling. The plants when pulled are stacked for a week, and the 
seed IS then shaken from the pods and winnowed. The seed is about 10 
measures and the yield from 150 to 350 or 400 measures. Its value is R15 
to R3S or R40 {Nicholson, Man, Dist., 224), 

N ORTK Arc ot, — Th^e are two varieties of this very favourite dry crop North Arcot. 
the big and the small. It is an early crop, being sown, if the rains are IIO4 
sufficient, in April or May, and reaped four months later. It is some- 
times irrigated, and is then sown as early as January or Februaty. The 
plant is cut near the ground, and after being dried for a week or two is beaten 
with sticks. The oil is extracted in oil mills, a measure being yielded from 
four measures of seed. Gingelly oil is considered the very best, and is much 
used in native cookery, as well as for anointing the body ; the cake is 
given to cattle. Much of the seed is exported from the district and sent to 
Europe, where a good deal of the so-called olive oil is extracted from it ” 

(Manual of the North Arcoi District, jyj ^ 334)* 
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n.— MYSORE AND COORG. 

The cultivation of HI is described as follows in the Gazetteer of Mysore 
and “ The crop is known as wollellu or phulagana-ellu. It is 

raised exactly like the kdr-uddu, cut down when npe, and stacked for seven 
days. It is then exposed to the sun for three days, but at night is collected 
again into a heap; and^between every two days drying in the sun, it is kept 
a day in the heap. By this process the capsules burst of themselves, and 
the seed falls down on the ground. The cultivators sell the greater part 
of the seed to oil-makers. Tins oil is here in common use with the 
natives ; both for the table and for unction. The seed is also made into 
flour, which is mixed with jaggery, and formed into a variety of sweet 
cakes. The straw is used for fuel and for manure. In Kolar it is more 
commonly^ called achchelluy and is cultivated as follows In Vaisakha 
plough twice, without manure, sow broadcast, and plough in the seed. In 
three months it ripens without further trouble, is cut down by the ground, 
and is afterwards managed exactly like the uddu. The seed is preserved 
in^ the same manner. The produce in a good crop is 20 seers, and in a 
middling one, 12 seers. The straw is used for fuel. 

North of the Tumkur District are cultivated two kinds of Sesamum, 
the karu or wollellu, and the gur^ellu. The last forms part of the watered 
crops; the har^ellu is cultivated on dry field. The soil best fitted for 
it is dare, or stony land, which answers also for same and hurali. The 
ground on which har^ellu has been cultivated will answer for the last- 
mentioned grain; but not so well as that which has been uncultivated. 
After it, even without dung, same thrives well. The same ground will 
every year produce a good crop of this ellu> If a crop of ellu is taken one 
year, and a crop of same the next, and so on successively, the crops of 
ellu will be poor, but those of same will be good. After the first rain in 
Vaisakha, which begins about the middle of April, plough three times. 
With the next rain sow broadcast, and plough in the seed. In between 
four and five months, it ripens without further trouble. On a •wohkala 
land the seed is six seers, and the produce in a good crop is 5 kolagas, or 
eighty-fold. Which is to say that an acre sows *55 peck, and produces 
11*10 bushels. In the west the har-ellu is sown on rdgi fields that consist 
of a red soil, and does not exhaust them. The field is ploughed as for 
rdgif but it is not allowed manure. The seed is mixed with sand, sown 
broadcast, and harrowed with the rake drawn by oxen. It ripens in four 
months without further trouble. The seed is equal to half of the rdgi that 
would be sown on the same field, which is less than half a peck an acre. 
The produce is about 20 seers, or about 2| bushels an acre. The straw is 
burned, and the ashes are used for manure** (Gazetteer of Mysore 
Coorg, VoL 91). 

HI— BOMBAY. 

In the forecast for the crop of 1890-91, the Government of Bombay fur- 
nishes the following notes regarding the chief ^j 7 -producing areas of Western 
India. These will be found to manifest the acreage devoted to the crop 
, and to discuss the more important elements oi uncertainty in sesamum 
cultivation. 

Gujarat, — The final estimates (77,750 acres) are lower than those of 
the second report, but still are about 8 per cent, above the estimated aver- 
age and the area of 1889-90. The later sowings in Surat have caused the 
reported decrease to disappear; but the revised figures show a decrease in 
lOToach as compared with the early estimates. In Gujarat the sowing rain 
for both early and late kinds of sesamum was favourable. In Surat only 
was it excesrive. The later rains were much less timely and the long 
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break resulted in withering and consequent diminution of jield. In Ahmed- CULTIVATION 


abad and Panch Mahal^ insects have done harm. The early crop has 
been harvested. The anna-estimates vary from as low as 6 annas in Panch 
Mahals to 14 annas in Surat. On the whole 8 annas may be taken as the ; 
anna-estimate of the province, i e., about half the average crop (16 annas). | 

« Gujarat States,— The area (258,000 acres ^ of sesamum 133^ times , 
that of the British districts of Gujarat, and, of the States, Kathia\^ar is the | 
largest producer. The crop in Kathiawar was greatly reduced by defi- | 
ciency of late rams, and in Halar it was further damaged by insects and 
cloudy weather. The yield is reported at 5 annas in Cutch to 9 annas in 
Kathiawar. [The reader might, in this connection, consult the concluding 
paragraph of the article Sorghum in which it is shown that Kathiawar 
prefers to cultivate Sesamum and to largely import its supplies of judr 
Ed., Did. Econ. Prod.'\ 

“ Deccan,— Of the total (105,600 acres) 64 and 23 per cent., respectively, 
are credited to Khandesh and Nasik. This total signifies a diminution of 
nearly 24 per cent, as compared with last year, but twice as large if the 
comparison is made with the estimated average. No explanation other 
than that of unseasonableness of sowing rain can be offered. In Poona, 
however, and, to some extent elsew^here, the exclusion of niger seed hitherto 
erroneously included in the Agricultural Returns under sesamum accounts 
for some of the decrease. The crop was largely benefited by seasonable 
rain in August, but a long break lasting till the second w^eek in September 
nullified the good prospects. The rain in September, moreover, was not 
heavy enough. Later on rain in November damaged the early crop, 
though it improved the late one, which is still in the field. These vicissi- 
tudes of season were more or less general. In Poona cloudy weather was 
experienced also. The outturn may be stated at from 7 annas in Poona to 
xo or II annas in Khandesh. Deccan States . — The area is very small. 

** Karnatak. — T he area {24,000 acres) is less than half that of last year | 
and much below the average area. _ It is small even in a good year. 
The outturn is reported at from 6 annas^in Dharwar to 8 annas in Belgaum 
and Bijapur. “ Karnatak States . — The area is small. The estimated 
outturn may be slightly better than in the British collectorates. 

“ Konkan.— T he area of 1890-91 is about equal to that of the Karnatak, 
but it much more nearly comes up to the average. Ratnagiri claims 
more than half the area. Kanara does not grow sesamum. The decrease 
in the Konkan is clearly due to excessive rain. The prospects of the crop 
were further lessened by a continuation of heavy rain during the grow’th 
of the crop, especially in Kolaba. On the whole, however, the crop is 
better than in the Deccan or Karnatak.” 

It is perhaps unnecessary to give, in great detail, the crop forecast of 
district cultivation in Bombay, similar to what has been done in the case of 
Madras, since the above notes on the divisions of the Presidency manifest 
the chief facts regarding the distribution of the crop. In the Statistical 
Atlas Mr. Ozaane gives the following brief sketch of the sesanomm culti- 
vation of Western India which may be usefully republished here s — “Is 
grown all over the Presidency and has the larg^ area under it in Khandesh. 
1 1 is of three varieties — ^bladk, white, and grey, the last found only in Guja- 
rat. These yari^ies differ only in colour. Til is grown unirrigated and 
unmanured in any soil, but has a preference for sandy loams. Sown in 
June and cut in November, sesame b grown generally with hdjri and pulses 
either mixed or in separate furrows, and often by itself on land that has 
long lain fallow.” 

The following series of notes have been compiled from #he Gazetteers. 
They convey some idea of the extent to which sesamum is grown in Western 
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India, and exhibit a few of the more important ideas which prevail regard- 
ing the crop. 

Kolhapur.— 7 t 7 is grown only in small quantities. It is of two kinds, 
black or brown and white. It is^ sown in June and harvested in Septem- 
ber. The average acre outturn is 32oly. 

Ahmadnagar. — Two kinds are cultivated, the black and white, gora 
or havra and kala. Til is sown in June, usually with bdjri, either mixed 
or in separate furrows, and sometimes by itself on land that has long lain 
fallow ; it is cut in November. 

Kolaba. — Sesamum is raised mostly in Mdngaon and Mahid, and 
grows best on fairly fiat land. The soil does not require to have brush- 
wood burnt on it (rdb) and is only ploughed twice after rain has fallen. 
No manure is used and the seed is sown broadcast, from the middle to 
the end of June. The crop does not require to be weeded and npens 
about the beginning of November. 

Nasir. — S esame is sown in June and July and reaped in October, It 
is grown almost entirely, north of the Satmalds. 

ThAna. — T wo kinds of til are cultivated in Thana, black and white. 
Black ^t 7 is generally grown after har{k» It can also be growm after ndchni 
or vari^ but does not then yield so good an outturn. It is sown in June and 
ripens about November flourishing best on tolerably flat land. The white- 
seeded variety is grown after rice in the same way as the black iih 

Khandesh. — Sesamum is sown in June and harvested m September, 
and has an average acre yield of from 300 to 380 pounds. It has endless 
kinds known by their colour, the shades passing from dull black through 
brown to the purest white. In Khindesh all these forms sometimes grow 
together and yield seed known in trade as mixed tiU 

Poona. — Sesamum, of the black and white varieties, is grown through- 
out the district, but in considerable quantities only in Khed, Junnar, Maval 
and Haveli. It is sown in June usually with bdjri^ either inixed in the 
same line or in separate lines and is cut in November. It springs up un- 
sown in fallow lands. 

Kathiawar. — Gingelly seed is widely cultivated in this district. It 

f 'ows in black soil, which requires to be thrice ploughed and twice hoed. 

here are three kinds, ashddi tal or white, kdla katwa or black, and purbia 
or red. The white and black are usually sown in J uly and reaped in 
October, while purbia is sown in the Purva Nahshairay in September, and 
reaped in December. Of the three, the white is the best tasted and the 
red the largest yielder. The oil obtained from the ashddi is sweeter and 
purer than that from purbia, 

IV.— SIND. 

The following note from the forecast of the crop of 1890-91 will be 
found instructive The area (101,000 acres) is 21 per cent, below last 
year when it was up to average. The Indus inundation was low and 
rainfall unusually scanty. Furthermore the poor yields of the past two 
years have acted as a deterrent. The yield is fair, from 10 annas ^ in 
Thar and Parkar to 13 annas in Karachi and the Upper Sind Frontier. 
It appears from the actual estimates reported (for there are no formulae 
for Sind) that the average acre yield of sesamum is lower in Sind than in 
the Bombay Presidency.” 

According to the Gazetteer, sesamum forms one of the principal crops 
of Sind, and is cultivated more or less in all the districts. In Mahammad 
Khan good soil is said to be required for the crop and it is irrigated every 
eighteen days. It takes four-and-a-half months to, mature ; the average yield 
per is 210% In Naushahro it is sown at the end of June in soft rich 

S. 1120 



Products of India* 


525 


in the N.-W. Provinces and Oudh. 


{G* IVatL) 


SESAMUM 

indicum. 


soil. It g'cts five to eight waterings, and takes about five months to CULTIVATION 
mature. The details for the Larkhana District are very similar to the n.*W. 
foregoing. The seed is sown in June and July, and the crop reaped in Pro^nces& 
November and December. The average yield is said to be about | ^ • 

maund per Ugha ; in Larkhana it is only twice watered. ' 


V.— NORTH-WEST PROVINCES AND OTJDH. 


The Government of these provinces has published the following forecast 1 
regarding the crop of 1890-91. It may be said to manifest the importance ! 
of ram in all considerations regarding this crop : — " As stated in the second 
cotton forecast which is published simultaneously with this report, the rains * 
from the middle of July to the end of September were exceptionally ill- j 
distributed and ill-timed. The crop was injured in the beginning by , 
heavy rams which obstructed proper and timely weeding and on the low i 
lands left the crop to rot. The protracted drought in August and Sep- 
tember prevented the plants from properly flowering and otherwise 
injured them. The area occupied by the crop this year is estimated at 
about 1 1 per cent, less than the normal area. The condition of the crop 
isreportecl to be 55, assuming that 100 represents a full outturn.*' 

The details of the system of cultivation, seasons of sowing and reaping, 
etc., will, however, be perhaps best conveyed by giving here the chief pas- 
sages from Messrs. Duthie 8 l Fuller’s account in the Field and Garden * 
Crops* Indeed so completely do these concise passages cover the field 
that in the case of these provinces it is unnecessary to give any of the 
numerous scattered accounts which occur in the Gazetters and other such 
works. 

** Varieties* — There are two forms, the black-seeded and the white-seed- 
ed ; the former being generally known as iil, and the latter as iili* Til ripens 
rather later than tilii and is more commonly grown^ mixed with high crops 
such as judr, while tili does best when mixed w'ith cotton. Ttli oil is 
preferred of the two for human consumption. 

Area* — Notwithstanding its economic importance the acreage under 
is small, since it is very rarely grown as a sole crop in most districts of these 
Provinces. Fields of ttl are not uncommonly met wuth in the districts 
lying immediately under the Himalaya— Dehra returning 3,536 acres, 
Pilibhit 616 acres, Basti 1,301 acres, and Gorakhpur 857 acres. But the 
tract in which its cultivation as a sole crop is commonest is Bundelkhand, 
and the area under til in the five districts which are geographically 
included in this tract are shown below : — 


Districts. 
Talaun 
Jhansi • 
Lalitpur . 
Hamirpur 
Banda • 


Acres. 

6,000 

21,400 

36.000 

49.000 
35,700 


Varieties. 

1122 


Area. 

1123 


" This amounts to no less than 8 per cent, of the total area under kharif 
crops in these five districts. The only other district in which til is largely 
grown alone is Allahabad {3,800 acres), and this is due to the fact that a large 
portion of the Allahabad district lies south of the Jumna, and is charac- 
terized by the same conditions as Bundelkhand. In no other district does 
its cultivation as a sole crop reach 300 acres. Judged by these returns 
til cultivation appears to be of insignificant importance over the greater 
part of the Provinces, but this is very far from being the case. Although 
not cultivated by itself, it is almost universally grown to a greater or less 
extent in fields of judr, bajrd and cotton, and it may be therefore said to 
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have a place on more than half the total area under hharif crops. It is> 
however, grown less commonly in the eastern than in the western districts, 
both because it does not thrive in a rice country^ and because the mahua 
tree (Bassia latifolia) abounds in the eastern districts, and mahua oil is 
commonly consumed there. 

Season and Soil , — As has already been implied, iil is a hharif crop 
and is sown at the commencement of the monsoon, and harvested in Octo- 
ber and November. !t prefers a light soil, and the wide extent of its culti- 
vation in Bundelkhand is in great part limited to the light yellowish soil, 
locally known as rdnkar, which abounds in the raviny tracts near rivers. 
Indeed, a crop of til can be gathered from land which will yield no other 
crop but one of the inferior millets {kodon or kuiki), 

“ Method of Cultwation . — ^The method of its cultivation is the rough- 
est possible. The seed is sown broadcast after two or three hurried 
ploughings and ploughed in. When grown with millet or cotton it gains 
the benefit of the care w'hich these crops receive. It is in this case either 
sown broadcast, the se^ being mixed with that of the principal crop 
before sowing, or It is disposed in parallel lines running across the field 
or along its margins. When mixed with other crops the amount of seed 
sown to the acre varies of course with the inclination of each individual 
cultivator. When grown alone from 8 to 12 seers of seed are used. 

Har 'nesting , — When ripe the iil plants are cut with a sickle to within 
2 or 3 inches of the ground, and the stalks collected in shocks, heads 
uppermost, and allowed^ to dry. The seed capsules split open and the 
se^ is extracted by beating the plant against the ground. The dry stalks 
called iilsota are used for fuel. 


Injuries. /w/wnes.— The plant is very liable to damage from ill-timed rain, 

ZI27 may explain the rarity of its cultivation as a sole crop in the 

thickly populated districts of the Ganges- Jumna Dodb, where risk must be 
reduced to the lowest minimum possible. Heavy rain, when the flowers 
are in process of fertilization, often ruins the crop, and hence, like Idjra, it 
is very liable to suffer if rain falls in October. Indeed, it is not uncommon 
for the crop to be an almost total failure. 


Outturn. 

XI 28 


“ Ouiiurn,’—\}rvitr the circumstances of its cultivation it is obviously 
impossible to frame any reliable estimate of its outturn per acre, which 
varies very greatly with the amount of seed sown. From 25 seers to 
maund are commonly gathered, when it is sown with 7 or cotton. 
When grown alone from 4 to 6 maunds is the average return to the acre.’^ 


PAHJAB. 

XX29 


VI.— PANJAB. 

Sesamum is said to be grown to a limited extent in almost every district 
of the Panjab. The exports from the province find an outlet chiefly in 
Karachi, though smaller quantities are carried to Bombay. Some idea of 
the relative importance of the crop in the various districts and of the chief 
features of its cultivation may be gathered from the following forecast for 
the season 7890-91 “ This is the first separate forecast furnished on the 
sesamum crop of this province. Special reports are received from 
sixteen districts, as in the^ remainder the crop is a very unimportant one. 
The total estimated area in these sixteen districts this year is 177,400 
acres as compared with 181,400 acres last year ; for the whole province 
the total area under this crop this year is estimated at 217,392 acres as 
compared with 2x5,117 acres last year, the increase being 2,275 acres or 
I per cent. In the districts of the Delhi Division in the South-l^st Panjdb 
the heav^ rmns of July and August, followed by an early cessation of the 
rains, did harm to this crop, and the result was a poor harvest. In 
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the Lahore Division the crop was generally about an average one, but in < 
the districts of the Rawalpindi Division lying near the^ hills, the crop was , 
generally above the average, and in Gurdaspur and Sialkot it was a very 
good one. In these tracts the rains commenced early and the season - 
throughout was favourable for this crop. The total estimated outturn is , 
34,610400 seers or 439,471 cwt, the average outturn per acre being esti- ; 
mated at 278ft. ^ . 

“ On the whole, the crop of sesamum (ft!) for the year in the Panjab j 
must be classed as a good one.” | 


CULTIVATION 
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Mr. Baden Powell says that in the Pan jab sesamum is generally 
cultivated, often being sown round the edges of fields, forming as it were 
a green hedge to the main crop. The brown or black forms are grown, 
but it is blanched by warming in hot water, the outer skin of the seed being 
rubbed off when the seed appears white. The yield of oil is about fths the 
weight of the seed employed. 

The following notes from the District Gazetteers and Settlement Re- 
ports may be accepted as sufficiently manifesting the peculiarities of culti- 
vation followed in the Panjdb : — 

“Jhang.— Sesamum is grown in small quantities on sat/a & lands and 
on rain lands in the upland. The writer has also seen it once or twice 
on the outskirts of a well, and such crops are sometimes irrigated. 
Very little is grown on the Chiniot sat/ad lands. Tzl loves a light soil, but 
requires much moisture. It will grow even on rappar lands — sand 
covered with only a thin layer of soil. The WTiter remembers being struck 
with the appearance of a very fine crop near the Trimmu ghat, and then 
seeing the land again later on, he found that it was nothing but a thin 
layer of mud on a substratum of sand. Til is much cultivated mixed with 
other CTo^s—jowdr, mdsK and mung. The land is prepared by one or 
two ploughings. The seed is sown broadcast, mixed with sand, in August, 
and the early part of September. The amount used is about yfft. The 
flowers are liable to be nipped and to fall if the wind blows from the 
north. The root is also attacked by muW^ [SettUmmt Report ^Jhang 
District^ 8 $ to p5). 

Montgomery. — **Til is often sown with moth and mdng^ or moth 
alone ; sometimes with jovidr. It is essentially a rain crop, but is some- 
times grown on canal-irrigated lands. After rain, plough, sow broad- 
cast, mixing seed with earth if not sown with some other crop, and plough 
again. Sometimes the seed is simply thrown on the fallow ground and 
ploughed in. Two seers of seed go to the acre. Til plants should not 
be close together, according to the verse w'hich may be translated : — 
“When barley grows scattered, til close together, the buffalo brings 
forth a male calf, and sons’ wives give birth to daughters — all four are 
utterly bad,’ Only one kind of til, the black, is known. The plant 
is affected by ieUi and lightning. When the crop is cut, the stalks are 
placed in a circle with their tops pointing inwards, and are left there for 
a fortnight with a weight upon them. This heatens and softens the pods. 
Then the stalks are placed on the ground with their tops pointing up- 
wards, leaning against each other, or on a straw-rope. The action of the 
sun causes the pods to open, when the g^ain is shaken out on a cloth 
Fifteen seers of til seed produce 6 seers of sweet oil. Til stalks, when dry, 
are used for fuel. They give forth a fierce flame ” (Gazetteer^ Mont- 
gomery District, 111-112), 

Karnal. — “ No varieties of til are recognised. It must be grown in 
good stiff soil ; and the soil must be new to give a good crop, which is 
probably the reason why it is chiefly cultivated in the Nardak whers 
virgin soil abounds. It is generally sown with jawdr or urad; and the 
mode of cultivation is the same as that of the latter. When the plants 
are cut, they are put on end to dry. As they dry, the pods open, and the 
seed is then shaken out. The stems {ddnsra) are of no use. The seed is 
taken to the oilman, who returns two-fifths of the weight in oil, keeping the 
oilcake ihkal) which he sells. The oil is good for burning, and is the best 
of all oils for purposes of the kitchen, Ttl is very subject to attacks by 
carterpillars {dl). And if it once dries up, it never recovers. It is, how- 
ever, never irrigated (Gazetteer, 179)* 
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VIL-CENTRAL PROVINCES. 

It will be found from the remarks under the paragraph Trade that these 
provinces constitute the most important single area in the supply of the 
foreign demands through Bombay. Ver>^ little of a definite nature can, 
however, be found of the methods of cultivation pursued in the various dis- 
tncts. The following forecast of the crop of iSgogi, however, discusses 
the question of acreage, the influences that aflecl the crop, the yield, etc., 
while it exhibits at the same time the districts of greatest importance : — 
j year’s crop was an exceptionally good one ; exports w^ere large 
and high prices were realized by cultivators, so that they were stimulated 
to SOW' larger areas with seed and such has been the case, except in the 
northern districts of Jabalpur, Damoh, and Mundla and the rice district of 
Bilaspur, where heavy rainfall at sowing time prevented cultivators from 
sowing as much land with it/ as they w'ould otherwise have done. In 
this latter district, however, the crop is not of much commercial import- 
ance. In the three former districts the estimated decrease implies s 
mminished area of about 12,000 to 15*000 acres. This is, however, more 
than counterbalanced by the increased area sown with itl in the districts 
of the Narbadda Valley and in the Nagpur country which export by far 
the largest quantities of ii/. The estimates are of course rough, but the 
net increase in the area under til can be but very little if at all below 
50,000 acres. 


CULTIVATION 
' in the 
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* ^ The weather, as was reported in the recent forecast of cotton for these 
provinces, has been irregular and the results to ttl have been verv much 
the same as were reported of the cotton^crop. That is to say, in the 
districts of the Jabalpur division it has been injured by rain 5 in Nar- 
smghpur the rainfall has been timely, while in Hoshangabad and Nimar 
long breaks have done some damage. In the Nagpur country, the HI has 
been somewhat injured by excessive rain in Nagpur and Chanda, while 
in Wardha the weather has just suited the crop. In spite, however, 
of hea\y ram in some tracts and long breaks in others the crop has not 
suffered as much as might have been expected. In the districts of the 
Jabalpur division it is not far short of a full average crop ranging from I2 
to 14 annas. In Narsinghpur a good average crop is expected, in Hosh- 
angabad and Nimar a iq annas crop. In Wardha a bumper crop is anti- 
cipated, and in Nagpur it is fair. It has to be remembered that in the 
Nagpur country about 70 per cent, of the til is the rabt til and has only 
recently been sown. Its prospects, as far as can be seen at present, are 
good, the weather having been favourable for sowing,^’ 

Forecast of the Sesamum {Til) crop in the Central Provinces for the season 

iSgo^gi, 


District. 

Iri 

Jit 

Percentagebywhfch 

area now under Til 
exceeds (+) orfalh 
short of (-) that 
or previous year. 

Estimated outturn 
in annas taking 16 
annas to represent 
an average crop, 

Explanation. 

Saugor 

Acres. 

30,000 

+ 4 

14 

The heavy rains in the beginning of the 
season damaged the crops to a certain 
extent, but the long break in August 
and the subsequent timely rains im- 
proved matters to a great extent. | 


34 
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1 

1 

i 



i *!= 

\ ^ 

whicli 
uler 7 tl 
or falls 
-) that 
year. 

— 0 

a 0 


Districts. 

i « t 
gSI 

i 

; c 

1 rt 0.2 0 > 
c ^ w ** ji 

0 0 0 2 

0 cO a 0 

•* ” sa 

a S® 5 
« § * S 

i: c 0: B 

Explanation. 



to a to 0 

1 ^ 

^ «_«a 



Acres. 




Damoh * 

30,000 

—6 

12 

The condition of the crop is not very 





satisfactory in both Tahsils. Owing to 
continuous moisture in the Damoh 
Tahsil the crops have suffered to a great 

Jabalpur . 




extent. 

40,000 ! 

—25 

12 

Sowings decreased owing to heavy rain. 
The plants look healthy notwithstand- 

Mandia . 

i 



ing the latter heavy rain. 

23,000 

— 10 

14 

Sowings decreased owing to heavy rain. 
The plants look healthy notwithstand- 
ing the latter heavy rain. 


Seoni • • 

22,000 

+‘05 

12 

The long break during the latter part of 





August and early part of September fol- 
lowed by unusually heavy rain now, has 

Nursinghpur 




had an injurious eUect. 

16,000 

+ 10 

16 

This year’s rainfall was very satisfactory 

Hoshanga* 

26,000 

+ I2i 


fot cultivators, who availed themselves 
in clearing their fields in due time. 

10 

The estimate is low and is due to want of 

bad. 




rain for about a month subsequent to 
sowings. 

In Khandwa Tahsil where III is most 

Nimar • 

34,000 

+ 19 

10 




grown the drought seriously affected the 

Betui , 




crop in August and subsequent rain has 
not caused much improvement. 

17,000 

+ •43 

12 

The seeds germinated well, but the want 





of ram during the month of August and 
in the early part of September greatly 

Chhindwara 




1 injured the crops. 

10,500 

1 +4 

14 

1 As a whole the average may safely be 





estimated at 12 annas as the crops in 
the Chhindwara Tahsil have not suffered 

Wardha • 




and look promising. 

i 54 >ooo 

j +xo*o8 

20 

Bumper crops are expected this year on 

Nagpar 

1 



account of timely rainfall. 

18,000 

+ 13*5 

12 

The excessive rainfall m the month of 

Chanda 



September has damaged the crop some- 
wlat. 


36/xx) 

+ 7 

10 

Owing to too much rain the crop is said 

Raipur 



to suffer parti^ly. 

36,000 

»«. 

••• 

Report not received. 

Bdaspur 

Sambalpur . 

j 6,500 

—25 

10 

The excessive rainfall interfered with 
weeding operations, and there being no 
break m the rains the young plants 
suffered from want of sunshine. 



... 

... 

... 

Report not received. 


It is believed that in amplification of the facts contained in the above 
forecast, the following* distnct account may be given as conveying the chief 
facts regarding the sesamum cultivation of these provinces : — 

The plant that yields the gingelly oil-seed of commerce has a sensible 
position among the products of the district. It is both a spring and 
autumn crop; the former being called and the latter ho'wri iillu 

The latter ^eatly preponderates in extent. It is essentially the crop of 
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newly cleared land and of poor cultivators, as it pays inferior cultivation per- CUmVAjriOil 
haps better than any other crop. The ground only requires to be partially Central 
cleared and scarcely turned with the plough ; a mere handful of seed i Province#* 
sows an acre; it is only once partially weedai; wild animals won*t eat i 
it till quite ripe, and it yields about 2ooflb of seed per acre on the poorest i 
knbrah land, worth to the cultivator about R8. The total expense of cul- 
tivation may be R4. per acre, a considerable portion of which should be 
charged to the succeeding yearns crops of bajri or joviar, as it consists 
chiefly of clearing the land of jungle. The oil is expressed for local con- 
sumption in the rudest of mills, holding at each operation about 18& of 
seed, which results in 6 Tb of oil and 12 of oil-cake (khull). The oil-presser 
charges annas tor this operation and thus makes about 7 annas a day 
for himself and the worn-out bullock that turns the mill. The mill has no 
exit for the oil at the bottom, both oil and cake coming out together at the 1 
top ; water is freely used to facilitate the process, and thus the oil is of the ! 
worst possible quality {Settlement Rep^ori, Ntmar District, I 95 )P 


VIII. -BERAR. 

In the forecasts of the crop of 1894^-91 the following brief note appears 
regarding this province : — “ The total area under the sesamum crop is 
94.,5 1 6 acres. The probable outturn is estimated at 119,980 maunds or i 
maund and 10 seers per acre. Owing to a deficient rainfall, the crop has 
suffered to a certain extent, and in the Akola and Julgaon taluks it was 
partially destro3’ed bj’ locusts and insects/^ 

In the review of the trade of sesamum^seed below it will be found that 
Berar,but more particularly the Nizamis Dominions, afford a large portion 
of the seed exported from Bombay to foreign countries. The systems of 
cultivation, seasons of sowing and reaping, etc., are similar to those given 
in connection with Bombay Presidency and the Central Provinces. 

IX. -BENGAU 

DACC4,--Very little information is on record regarding the cultivation 
of sesamum in Bengal. In the Dacca District the plant is most extensively 
cultivated along the Lakhmia river and is frequently raised with a crop 
of rice. The followring data, w^ith regard to this method of mixed cultiva- 
tion, are extracted from Mr. A. C. Sen's Report on the Agriculture of the 
Dacca District ; — 

** Tillage . — ^The straw of the previous year's crop is collected m heaps 
and burnt, and the field is then ploughed. If the ground be sufficiently 
dry, the plough is followed by the ladder, otherwise a ploughing only is 
given. This is generally done in Magh (15th January to 15th February). 
After an interval of two to ten days the field is cross-ploughed, and the 
ladder is used twice. After three or four ploughings more have been given 
the land becomes ready for sowing. 

^ One-and-a-half seers of til and ten seers of dman paddy are 

mixed together and sown broadcast over a bigka of land. The sowing 
time extends frorn the middle of Falgoon (15th February to 15th March) 
to the end of Chaitra (15th March to 15th April). When the plants grow 
4 to 5 inches high the field is hoed by a small koddli. At the time of the 
hoeing the plants are thinned, if they come up too thickly. Eight or ten 
days after the first weeding is given. The second weeding comes in about 
a fortnight.” 

** Reaping and Threshing . — ^The itlis cut in *feith (June). After reap- 
ing the til is kept in heaps for a few days, and then threshed out by beat- 
ing with a stick. 

“ Two to three maunds per highaP 
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CULTIVATION In some parts of the Dacca District, IVIr. Sen informs us, aus paddy is 

Bengal. grown along wuth aman and til in the same field. “ The tillage opera- 

tion 13 similar to that described above. At the end of Chattra, after 

Dacca, 2. shower of rain, the field previously prepared is ploughed once more and 
broadcasted with i J s ers of til, 10 seers of aus, and 6 seers of dman 
paddy. The seeds are well mixed together in a basket before sowing. 
When the plants appear, the field is first rolled with the ladder, then har- 
rowed with the rake, and, lastly, two weedings are given at an interval of 
two to three weeks. The til is reaped in Very good crops/' Mr 

Sen adds, “ are obtained in this way and the system of mixed cultivation 
is gaining favour with the cultivators.’® 

As supplementing and amplifying the above short account, the follow- 
ing passages from Sir W. W. Hunter’s Statistical Account of Bengal may 
be given 

Idnapup. MiDNiiPUR.— Four varieties of seed are grown, namely, krishnn til 

1139 and sdnH til, sown in jungle land in June and July and gathered in 
November and December; khasid til, sown in sugarcane fields in March 
and April, and cut in June; and bhadu til, sown on jungle land in 
May and June, and cut in August and September ” ( vol. III., 80). 

Hugh. Hugli. — “ It is stated that there are two varieties— til, sown 

1140 in June or July, and cut in September or October ; and kdt til, sown in 
January or February, and cut in July. Like khesart (Lathyrus sativa) 
til is often sown broadcast as a second product on rice fields, the first 

crop of which has been destroyed by inundation ” ( vol. III., 80). 

FaHdpup. Faridpur. — is of two kinds; tU sown on lowland in August or 

1141 September and cut in November and December, and kola til sown on 
highland in February or March and cut in June or July. This plant is 
cultivated all over the district for the seed, as well as for the oil obtained 
from it, both of which are in much request” (vol. V., 308). 

Eungpur, } Rungpur,— “ Ttlxsoi two varieties — kriskna til and raHd or dus til, 

1142 j The first named variety is sown in August and September, and cut in 

November and December. It thrives best on high dry land, and is sown 
either singly or along with thikri haldi. The land requires to be ploughed 
four times and harrowed twice before sowing. In good years the produce 
vanes from i J to 2 maunds per higha, or from 3-5 to 4I cwts. per acre, 
the price being the same as for mustard. The second variety, raktd or 
dus til, is only cultivated on a very small scale in Rungpur. Sown in 
January and February and cut in May and June. The value of the crop 
is nearly equal to that of mustard^” (vol. VIC., 242.) 

Rajshahye. — “ 'HI sown on rice lands in March and reaped in July. 
Another variety of hi known as kriskna til is sown in April and cut in 
December, but is cultivated only to a very small extent in this district ” 
(vol, VIIL, 60}. 

Bogra.— A valuable oil-seed is the produce of the til plant, two or 
three varieties of which are found in bogra. I he best and most common 
kind is the kriskna or black til, a crop that grows in the latter part of 
the rainy season, and matures in the beginning of the cold weather ” 
(vol. VIII., 210J. 

Lohardugga.— "TO, Hlmi, sown on high land in September or Octo- 
ber and reaped in March, forms one of the staples of Palamau, and is 
largely grown throughout the southern portion of this sub-division. It is 
a hardy crop, grows on poor light soils, and does not require elaborate 
cultivation. The average yield of til is 4 maunds, or 3 cwt , per acre, and 
sells at Ri*i2 a maund, or 45, gcf. a cwt. ” (vol. XVI., 341). 
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X.*^ASSAM. 

No information is available regarding the methods of cultivation pur- 
sued in this province. It may, however, be remarked that an export 
takes place yearly to Bengal, and that the crop must consequently be 
cultivated to some considerable extent. 


CULTIVATION 

in 

ASSAM, 
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XI.-BURMA. 

The cultivation of sesamum in Burma appears to be on a very small 
scale, if indeed it exists at all. It will be seen from the review of the trade 
that Burma affords the largest internal market, a very great amount, and 
one that is yearly increasing, being imported annually. The chief source 
of this supply is Madras Notwithstanding the fact that practically no 
ill cultivation exists in Burma, the consumption of the oihseed must, to 
judge from the trade returns, be very general. 


BURMA. 
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MANUFACTURE AND USES OF THE OIL. 

Most of the passages quoted above regarding the systems of cultiva* 
tion which are pursued in the provinces of India will be found to allude 
to the methods of extraction and yield of the oil. These should, therefore, 
be read in connection with the more special passages giver in this chapter 
on the subject of the manufacture and uses of sesamum oil. 

The fact that there are widely different forms of sesamum cultivated 
in India ; that these to the agriculturist have independent claims on his 
consideration, since they are grown at different seasons of the year, and 
that they yield varying proportions of oil with slightly diversified proper- 
ties, does not seem to have attracted in Europe the attention which the 
subject deserves It is, in fact, only necessary to add to these admissions 
of neglect, the further statement that with perhaps no other oil-seed do 
the practices of separation of oil vary to a greater extent than is the case 
with til^ when it will be realised how obscure the traffic in this substance 
must be and to what extent its legitimate progression cannot help being 
retarded, when purchases are made blindly in a seed or oil one consign- 
ment of which may be highly valuable and another practically useless. 
Recognising that thus far there would seem no occasion to hesitate in 
stating clearly the urgency of more precise action, the writer regrets that 
the material before him is too imperfect tp allow of a satisfactory account 
being drawn up on the botanical character of the plants grown, the 
methods of cultivation pursued, the merits of the seed placed on the 
market, and the systems of expression and quality of the oil made in 
India. The review which will be found below, of the internal trade of 
India in sesamum, indicates the areas from which Bombay port town 
draws its supplies, the supplies which constitute the major portion of the 
ill exported to Europe, so that it would seem a more definite knowt 
ledge exists with regard to the gingelly seed of present European com- 
merce than might be inferred from the disparaging remarks offered 
above. Whether that seed is uniformly of one quality and stilly more 
so, whether India might not furnish a quality of the seed better suited to 
European wants, are points regarding which no information can at pre- 
sent be furnished. As with the seed so with the oil expressed in India, the 
exports are shipped mainly from Bombay, but it is probably never a pure 
oil. It is obtained from two or more kinds of seeds which are mixed in the 
oil-mill and expressed together. Fortunately for the prospects of this trade, 
little or none of the Indian-made oil finds its way to Europe, the major 
portion being consigned to Arabia and the dregs to Ceylon. That there 
is a field in India for the preparation and export of a pare oil, would seem 
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a matter on which there can be but one opinion. So long, however, as a 
mixed oil is exported, it is probably undesirable that any effort should be 
made to divert the exports to Europe. Some thirty years ago, however, a 
very considerable export in this oil took place from India to the United 
Kingdom, a trade which appears to have been extinguished by the French 
sesamum oil-mills. 

The series of notes below, arranged provincial ly, may serve to de- 
monstrate the diversity that prevails as pursued inTndia in the systems 
of expression of the seed. 


I.— MADRAS. 

^ The following notes on the oil prepared in the Madras Presidency were 
originally published in the Madras Exhibition Jury Reports by Lieutenant 
(now Colonel) Hawkes, and no additional information appears to have 
been brought to light by subsequent writers on the subject : — 

‘'The sesamum and its varieties are grown throughout the country. 
So universal is the use of this oil, that its name in almost all the vernacu- 
lar languages signifies ‘the oil.’ The mode of extraction, sometimes 
adopted, is that of throwing the fresh seeds, without any cleansing pro- 
cess, into the common mill, and expressing in the usual way. The oil 
thus becomes mixed with a large portion of the colouring matter of the 
epidermis of the seed, and is neither so pleasant to the eye, nor so agree- 
able to the taste, as that obtained by first repeatedly washing the seeds 
in cold water, or by boiling them for a short time until the whole of the 
reddish-brown colouring matter is removed, and the seeds have become 
perfectly white 5 they are then dried in the sun, and the oil extracted as 
usual. I n expressing this oil, the N ati ves of the N orthern Division always 
add the bark of the Tanghedt (Cassia auriculata), or the habul gum (Acacia 
arabica) to the seed to be pressed ; this is probably done with a view of 
enhancing the value of the cake, which is used as an article of food for 
man and beast. 

“ The value of this oil in England was £47-10 per ton in January 1855, 
and £49 to £53-10 in January 1856. In different parts of the Presidency, 
the price of this oil varies from R1-5 to R6 per maund of 25^. In South 
Arcot it is procurable at R27-12-5 per candy. 

‘‘ The prices per maund at the undermentioned stations, for the quarter 
ending 31st October 1854, were as follows ; — 


Arcot . « 



a 

• 3 

a, 

8 

0 

Madura , 




R 

5 

a, 

8 

P- 

3 

Bangalore . 



. 3 

7 

3 

Mangalore 




4 

1 

8 

Bellary • 



• 3 

2 

0 

Nagpur 




I 

12 

0 

Berhampore 



. 2 

8 

0 

Palamcottah • 




4 

12 

0 

Cannanore . 



, 6 

0 

0 

Paulghaut 




3 

7 

0 

Cuddapah 
Jaulnah . 



• 2 

13 

0 

Samulcottah . 




2 

10 

8 



. 2 

6 

0 

Secunderabad 




2 

3 

II 

Jabbalpur 



• I 

5 

0 

Trichinopoly • 




4 

1 

8 

Madras • 



• 3 

14 

0 

Vellore . 




3 

14 

0 

MasuHpatam 



. 3 

0 

0 

Vizagapatara . 




3 

2 

0 


“ In England this oil is chiefly used for the manufacture of soap, and 
for burning in table lamps, for which it is better suited than cocoanut oil, 
owing to the lower temperature at which it congeals, although the light it 
gives is not so bright. In India it is chiefly employed in cooking, for 
anointing the body, for making soap, for burning in lamps, &c., and by 
the dyer to brighten and fix his colours, 

“ The following tables will show the quantity and the destination of the 
exports of this oil : — 
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Yearf 1847-4^- 

{ Gals. 19,520 
Ri 4 , 77<5 
JQr. 17,518 
• • \Ri, 60,134 

Yeafi i8S2—S4‘ 

fGals. 119,180 

• * 1^73,635 

JCwt. 1,198,079 
• • *1^6,93,760 


Year, 1848-49, 


(Gals. 52,721 

• 1 R 36,294 
fCwt. 144,125 

• 1 R 2 , 99,412 
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Year, 1854-55, 


(Gals, 17,139 
'\Ri2,720 
JCwt* 167,324 
\R4,3 i ,726 


Exported to the— 

United Kingdom • 

Ceylon * • • 

France * * • 

Pegu 

Bombay 

Malacca 

Travancore . 

Mauritius and Bourbon 


Seed. 

Cwt. Gals. 

12,713 42,043 

590 2,968 

287,225 

741 19>698 

113 

33 3»593 

1^ 


The ‘ second sort gingelly’ sometimes called* bastard gingelly* is 
extracted from a variety of sesamum above mentioned. It differs but 
little from the true gmgelly; the quantity of oil yielded by an equal 
amount of seed is somewhat less, but there appears to be no difference in 
the quality of the product. . j 

The following remarks upon the cultivation of the true gmgelly, and 
its varieties in the Rajamundry District, have been furnished by F, Cop- 
lestone, Esq. — . 

Gingelly, or first sort Gingelly {the black seed ). — This is the pro- 
duce of the hill country called Reddyseema in the Rajamundry District. 

It is generally sown at the commencement of the monsoon (June), and 
ripens in four months, i6o seers of seed yields 50 seers of oil which is clear 
and sweet. The current value of the seed is R50 per candy of 50olb. 

Bastard Gingelly^ or second sort Gingelly, is the worst variety of 
this plant ; the seeds are of mixed colours, white, red, and black. It is 
usually sown in the month of Chyteari (April) and ripens in three months,— 
160 seers of seed yield 35 seers of oil, which is of a brown colour and 
bitter. The current value of this seed is R35 per candy of 500%. 

White Gingelly is sown in the month of Myglam (January-Febru- 
ary), and ripens in three months and a half. The oil is clean and sweet, 
160 seers of seed yield 44 seers of oil, the current value of the seed is R44 

^ Pyrii NuvuM is the red seed, sown generally on the^ islands called 
Lunkaloo. It ripens in three months, 160 seers of seed yield 45 seers of 
oil. The current price of the seed is R42 per candy. The term 
is applied to the season after the general harvest in January, viz,, Febru- 
ary, March, and April, and has no reference ‘to these seeds except as in- 
dicating the time of their sowing. ^ » 

The exports of this oil and seed are included in those of Gingelly. 

II,— BOMBAY. 

In the Western Presidency it would appear that pure sesamum seed 
is rarely ground by itself. The oil is extracted chiefly by Lingayet Ganigras 
from sesamum, linseed, safflower, and castor seed, grown in the district and 
bought by the oil pressers from the growers. From sesamum the oil is extract- 
ed by pressing the seeds in an oil-mill. The mortar of the oil-mill is a huge 
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stone 8 feet long and about 12 feet round. The lower part is buried 
in the ground The upper 3 feet are hollowed out and lined inside 
with wood, which has to be renewed once a year. None of the three 
grains, sesamum, linseed, or saflRower, is put alone in the mortar. If 
any of these is pressed by itself it yields little oil, while of equal quan- 
tities of any two or more of these grains are pressed together, the outturn 
is greatly increased. After the stone mortar has been freshly lined with 
wood it does not hold more than (8 seers) of seed. Afterwards when 
the roller or piston wears away the wood, the mortar holds daily a larger 
quantity of grain, till in the course of a year, it can hold 115& (32 seers) 
of seed. Before putting them into the mortar the seeds are slightly wetted. 
The roller is turned round and round in the mortar by means of bullocks 
yoked to a cross shaft which is attached to the roller from the outside. This 
process expresses and separates the oil from the seed. The oil is taken 
out for use, and the crushed seed is scraped out and used as cattle food. 
When a mortar holds only 29® (8 seers) of seeds, two bullocks take about 
two hours to express the oil. When the mortar begins to hold up to i I5fe 
I32 seers), the pressing takes about twice as long. So with a freshly re- 
paired mill, oil is drawn out six times a day and only three times when 
the wooden lining gets worn. 
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III.-NORTH-WEST PROVINCES AND OUDH. 

Messrs. Duthie &. Fuller furnish the following facts regarding the 
system pursued in these provinces in the expression of the oil : — 

**The oil is extracted by simple pressure in a mill, which is identical ir 
form with the kolhu or pestle-mortar used for crushing sugarcane, but of a. 
smaller size. The mill is worked by a single bullock, which has its eyes\ 
blind-folded to prevent, so it is said, giddiness. The animal is generally 
driven by a man or boy seated on the revolving beam, but a well-trained 
I bullock may often be seen patiently going its round without any one to 
look after it. Oil-pressing is the peculiar occupation of a caste of men 
called ielts, who are usually remunerated for the labour of pressing by 
receiving the oil-cake and a wage of gram equal in weight to the oil ex- 
pressed. The oil-cake is used as cattle food, and in the western districts is 
much prized on this account, there being a considerable traffic in it. It is 
reported to be even occasionally used as human food by the poorer classgg' 
in times of distress. Tilt oil is not only eaten raw after the manner of other 
oils, but is also commonly used in the manufacture of sweetmeats and in adul- 
teration of gku It is occasionally used for lighting, and gives a clearer light 
than other v^etable oils, but burns more rapidly. Anointing the body is 
another use to which it is applied either in the crude state, or scented, when 
it is termed phulel ” {Field and Garden Craps, Pi» //., j7K 

The method of preparing the oil in the Himdlayan Districts has been 
described as follows by Mr. Atkinson : — "'fhe mode of extracting the oil 
is usually the same in the hills and Bhabar. The seed is first sifted, 
cleaned, and dried, and then put into a kolhu or press worked by hand or 
by oxen. A little water is added, and after some time the oil runs out. 
The oil is then strained or allowed to stand in shallow vessels, when the 
impurities sink to the bottom. Every three parts of good seed yield one 
part of oil, which has risen in price much of late years and renders til a 
very valuable crop.” 

IV.—BENGAL. 

Very little of a definite nature has been published regarding the 
methods pursued in the Lower Provinces in the preparation of this oil. The 
exports from Calcutta average only about 3,000 gallons, so that the subject 
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is of small importance. The following abstract account of the process 
adopted in Behar may, however, be here given :—Mr. R. W. Bingham, in 
reporting of the resources of the Sasseram District, observed that of this seed 
there are two kinds, and that both are extensively sewn in various parts 
The first is sown in July, and is ready for reaping, say, in November ; the 
second is sown in August ; both crops come to maturity nearly at the same 
time. 1 hese plants are also sown as auxiliaries, but with the highland rain 
crops, such as Rtiktiry Motha, etc. The seed has about the same value as 
Sursun in the bazars, but the oil, being thinner and purer, and almost 
tasteless, while burning with little smoke, is extensively used in Indian 
perfumery. It is extracted from the seed in the same manner as mustard 
seed. The residue or cake is eaten by the poorer classes as an article of 
food, and is greedily devoured by cattle. It grows in sandy loams {Agri.- 
Hortt. Journ.i XI L, 33g)» 

TRADE IN GINGELLY OR SESAMUM. 

OIL AND DREGS. 
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Foreign Exports — It seems almost unnecessary to offer further com- 
ments on the subject of the Indian trade in this oil than has already been 
made. For some years past the exports to Europe have entirely disappeared, 
and the bulk of the oil which leaves India is now consigned to Arabia. 
The following table gives the volume and value of the oil exported, and 
shows at the same time the proportion of the total of the oil exports sent to 
Arabia and of the oil dregs shipped to Ceylon during the past ten years 

Statement showing the Exports to Foreign Countries of Gingelly Oil and 
the Dregs of the Oil. 
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Gingelly Oil. 

Dregs of the 
Oil. 

Total. 

Countries to 

WHICH GREATEST 
QUANTITIES! 
WERE 

CONSIGNED. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Quan- 

tity. 

Value. 

Gin- 

GELT.y 

Oil. 

Dregs 
of the 
Oil. 

Arabia. 

Ceylon. 


Gallons. 

R 

Gallons. 

R 

Gallons. 

R 

Gallons, 

Gallons. 

1880-81 . 

118,750 

1,36,770 

51,612 

1,19,833 

174,362 

2,56,603 

60,72 1 

51,612 

1881-8:2 . 

n 1,701 

1,20,182 

49,380 

1,07,298 

161,081 

2,27,480 

79,381 

48,450 

1882-83 . 

103,812 

1,11,511 

47,370 

98,729 

151,082 

2,10,240 

74,323 

42,564 

x 8 S 3'‘34 • 

89,012 

1,03,309 

70,115 

1.38,375 

159,127 

2,41,684 

53,169 

57^779 

i 884"85 • 

87,896 

99,722 

52,813 

1,20,876 

140,709 

2,20,598 

52,974 

38,571 

188586 . 

77,625 

89,636 

51,289 

1,00,966 

128,914 

1,90,602 

52,001 

36,085 

18S6-87 . 

98,169 

1,06,430 

51,817 

1,03,252 

149,986 

2,09,685 

68,591 

35,017 

1887-88 

76,311 

84,820 

41,196 

81,713 

117,507 

1,76,533 

42,899 

33,804 

1888-89 • 

72,159 

98,644 

49,703 

1 , 00,597 

121,862 

1,99,241 

38,346 

36,413 

1889-90 , 

91,120 

1,31,216 

50,308 

1,03,588 

141,428 

00 

50,333 

37,23s 
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participates to a very small extent in the internal trade which is registered 
on rail and river routes. But Table B has been drawn up with a view to 
show the gross imports by rail and river from the producing areas to the 
chief port towns— the towns from which the foreign exports are obtained. 
It takes, accordingly, no cognisance of the exports from these towns to the 
provinces of India, so that the figures given are not net imports. Further, 
since it does not embrace the coastwise transactions, the quantities shown 
against the port towns are not even the total gross imports. To these 
would have to be added the coastwise consignments, in order to furnish 
what, to the mercantile public, would seem required, namely, the grand 
total of all imports by -whatever routes conveyed. It has already been re- 
marked that returns of road traffic are not available. Relatively, however, 
while important in the local interchanges, from town to town and district 
to district, throughout the empire, in the case of the port towns the supplies 
drawn alon^ the roads, are, it may be said, less important. The drain which 
takes place into the great commercial centres is largely the consequence of 
foreign demand, and the ultimate controlling power is the European dealer 
who naturally finds the largest and best markets in tracts of the country 
tapped by rail and river means of transport. The error in the returns of 
the port towns, due to defecti-ve registration of road traffic, may in this case, 
therefore, be set on one side. But in one province — Madras—a far more 
serious drawback to an accurate analysis of commercial transactions is 
dependent on the canal traffic. The writer has unfortunately been unable 
to overcome this difficulty, since the trade in oil seeds, borne on the canals 
to the Madras port towns, is not separately distinguished. The balance 
sheet which he has worked out, therefore, for the commercial coast towns of 
Madras shows on an average an excess of exports over imports, of some 
20,000 tons. In only one other province, namely, Sind, is there a similar 
excess of published exports over imports which amounts, on an average, to 
some tons. Doubtless this is due to the extensive boat traffic on 

the numerous mouths and affluents of the Indus, a proportion of which very 

( probably escapes registration. It may, however, with these admissions of 
imperfection, serve a useful purpose to give here a balance sheet of the 
port towns so far as it has been possible to obtain the facts necessary for 
that purpose ; — 
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SESAMUM SEED. 

Internal and Coastwise Trade.— The section '‘Cultivation,” of this 
article, deals with certain features of the trade in sesamum seed. ^ It opens 
by republishing the forecast of the crop for 1890-91 which was issued by 
the Revenue and Agricultural Department of the Government of India, and 
after reviewing that forecast gives a series of notes on the systems of culti- 
vation pursued m the various provinces. The statement there given inci- 
dentally manifests many features of the trade, and it shows the relative 
importance of the producing provinces by giving the areas devoted in each 
to the crop. Thus, for example. Table A (p. 51 6) shows the normal sesa- 
mum area in the provinces for which definite agricultural statistics are 
available. These are Bombay, 609,000 % Madras, 531,000 ; the Central 
Provinces, 337,932; the Panjib, 187,000; the North-West Provinces and 
Oudh, 175,000; Berar, 144,000; and Sind, 130,000 acres. While Sind 
would thus appear the least important of the provinces named, an inspec- 
tion of Table B (p. 517), which exhibits the land trade by rail and river, 
will be found to reveal the fact that as a producing province, in the export 
trade, it is perhaps the most important, being followed, by the Central 
Provinces and then by Bombay. Madras, on the other hand, which has the 
largest area, in some of the annual returns of sesamum cultivation. 
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Analysis of the Sesamum Seed Trade with the Chief Port To'wns of India for 

the year i888*8g. 


TRADE 

in 

Seed. 


Bombay . . . 

By Rail and River 

By Coastwise 

By Foreign 

Total 

Less Exports . 

Net balance available for 
local consumption . 

Imports. 

Exports. 1 

Cwt. 

758,585 

160,239 

15.996 

Cwt. 

13,390 

74,497 

708,469 

934,820 

796,356 

796,356 

138,464 

... 

Calcutta . * . . ^ 

By Rail and River 

By Coastwise ^ 

By Foreign 

Total 

Less Exports . 

105.031 

29,271 

Nil 

2,144 

88,644 

32.785 

134.302 

123,571 

123,571 

Net balance available for 
local consumption . 

10,731 

... 

Madras Ports . . .C 

(Madras, Pondicherry, Ne«l 
gapatam, Tuttconn, andy 
Calicut) . V. 

By Rail and River 

By Coastwise . 

By Foreign • . • 

By Canal 

Total 

Deduct Imports 

Excess not accounted for : 
no supplies for local 
consumption . 

75,500 

10,041 

18,128 

Notav 

15.989 

193.939 

336,613 

ailable. 

103,669 

546.541 

103,669 

... 

442,872 

Karachi . - - 

By Rail and River 

By Coastwise . 

By Foreign 

Total 

Deduct Imports 

Excess not accounted for: 
no supplies for local 
consumption . 

423,295 

486 

4,593 

7 

40,037 

459,549 

428,374 

499,593 

428,374 

«*« 

71,219 

Burma . . . 

(Rangoon and Moulmein). J 

By Coastwise . 

By Foreign 

By Transfrontier routes to 
Upper Burma 

Total 

Less Exports . 

Net balance available for 
local consumption • 

242,325 

29,128 

10,868 

3,020 

30 

18,745 

282,321 

21,795 

21,795 

260,526 

... 


Internal. 
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It will thus be seen that far from Madras being an unimportant prov- 
ince in the til supply, it is more important than Smd. The details of the 
figures given under the headings Rail and River, as also those for coast- 
wise trade, show that practically the total Madras exports are drawn from 
Madras province, w'hereas about one-third of the Sind exports consists of 
Panjab seed. The figure given under Bombay is the highest of all, but the 
share taken by the Presidency in the production of that export is remarkably 
low. Indeed, it maybe said that the Central Provinces and the Nizam’s 
Dominions produce the fiZ-seed which appears in Bombay returns, since the 
Presidency furnishes on an average less than one-fifth of the total exports. 
In fact, Goa contributes as a rule larger quantities annually to Bombay port 
town than the Presidency does. This latter fact exhibits the importance of 
[ giving along side of the rail-borne trade to the port towns, the transactions 
! which take place along the coast. Small quantities are drawn to Bombay 
I by rail from Rajputana, the Panjab, the North-West Provinces, Berar, 

, and Madras. It will thus be seen that the great tableland which extends 
I from the frontier of RAjputana to Madras and east and north-east of the 
! Gangetic basin is the chief Z/Z- producing area of India. In the case of Sind, 

! the high export, relatively to the small extent of land returned as under the 
1 crop, probably denotes a smaller local consumption than is the case with 
I the other provinces of India. 

An important feature of the Madras trade in gingelly seed is the fact 
that that province furnishes Burma with the very large quantities which it 
requires annually. Bengal^draws its supplies chiefly from the Lower Prov- 
ince and from Assam and its exports are comparatively unimportant. In- 
deed, Madras sends to Burma alone considerably more than the total ex- 
ports from Bengal. The North-West Provinces and Oudh, while they fur- 
nish smaH'quantities to Bombay and still smaller quantities to Bengal, may 
be said to grow til purely for local consumption. As has been stated, the 
Central Provinces furnish the largest quantities which appear in Bombay 
trade returns, but at present these provinces export little or no til to Bengal. 

ForeiguTrade.— With regard to the Foreign trade in til seed it may be 
said, that while the exports have greatly expanded during the past 30 years, 
they might be described as having been practically stationary for the past 
ten years. This view of the trade may be demonstrated by the following 
averages of the quinquennial periods ending 31st March 1875, viz., 580,943 
cwt. j 1880, 1,317,279 cwt. ; 1885, 2,324,028 cwt. ; and 1890, 1,986,820 cwt. 
The highest recorded exports took place in the year 1883-84, when they 
stood at 2,843,382 cwt., since which date they have fluctuated at about 
2,000,000 cwt. It has already been stated that the bulk of these exports 
go to France. The following table exhibits the total exports during the 
past twenty years as well as the share taken in these by France : — 

Exports of Sesamum^seed from India. 


Year 

Quantity. 

Value. 

Quantity 
consigned 
to France. 

1870- 71 

1871- 72 

1872- 73 

1873- 74 • 

1874- 75 • 



Cwt. 

779,333 

565,854 

447,878 

908,430 

1,203,222 

R 

46,75,615 

33 , 95,224 

26,87,275 

54,49,184 

72,28,920 

Cwt. 

505,619 

495,414 

428,735 

828,578 

1,081,715 


’ Average 

580,943 

46,87,243 

668,012 
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Year. 


1875- 76 

1876- 77 

1877- 78 

1878- 79 

1879- 80 

Average 

1880- 81 

1881- 82 

1882- S3 

1S83-84 

1884- 85 • 

Average 

1885- 86 

18S6-87 * 

1887-S8 

xSSS-89 

1889-90 

Average 


Quantity. 

Value. 

Quantity 
consigned 
to France. 

Cwt. 

1 , 409,908 

i,307>8i5 

1 , 158,802 

1 , 039^687 

1 1 , 670,185 

R 

78 * 74*782 

86 , 82,937 

84 , 82,262 

79 , 96,210 

>* 19 * 79*042 

Cwt. 

535*501 

1 , 172,219 

1 , 000,381 

834,502 

1 , 420,079 

^ 317*279 

90 , 03,046 

992,556 

1 , 907,008 

1,9 17*854 
2 , 305*414 

2 , 843,^82 

2 , 646,484 

1 , 31 , 26,933 

1 * 21 , 77*307 

1 * 46 , 23,753 

1 * 97 , 97*536 

1 * 92 , 30,128 

1 , 619,501 

1 , 493,429 

1 , 922,382 

2 , 045,140 

1 , 854,186 

2 , 324,028 

1 * 57 * 91*131 

1 , 784,927 

1*759*343 

2 , 114,484 

2 , 747*270 

1*537*444 

1*775,559 

1 * 19 , 41,829 

1 , 41 , 08,994 

1 * 87 , 70*501 

1 , 14 , 70,019 

1 , 30 , 98,813 

1 * 154,465 

>* 509,566 

1 * 855,849 

1,121,999 

1 , 205,929 

1 , 986,820 

1 * 38 , 78*031 

>* 369,549 
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It has already been pointed out that the bulk of the exports go to 
France where it is understood the oil is expressed and finds its way into 
European commerce as a substitute for, or adulterant with, olive oil. 

Trans -frontier Trade. - In the table which gives above a balance sheet 
of the published items of the Burmese trade in gingelly-seed, the transac- 
tions between the Low-er and the Upper Provinces have been shown as if 
across the frontier of British posse-jsions. This was thought desirable in 
order to demonstrate the very large annual consumption of Madras seed 
which takes place in the Lower Province. The actual transfronlier trade, 
to and from the provinces of India, could not be given in the balance sheet 
{p. S39,, since the quantities earned doubtless figure in the rail and river- 
borne trade. Of the transfrontier imports into British India the largest 
quantities are drawn from Kashmir. During the past two years these were, 
in 1B88-89 2,965 cwt, and in iB89“(,o 7,048 cwt. Next in importance stands 
Nepdl which in 1889-90 furnished India with 3,685 cwt.; then comes Khe- 
lat (the trade from which has, however, been declining) with 1,857 cwt., and 
last of all Hill Tipperah with 1,781 cwt. in 1889-90. The exports from 
British India across the frontier are very insignificant. 

In concluding this brief review of the sesamum-seed trade it may be 
of value to reiterate that there are two forms each of which possesses to a cer- 
tain extent, properties peculiar to itself. These forms do not appear to have 
been separately recognised in European commerce. Were a preference to I 
arise in the foreign demands, the one or the other might be separately grown 
to any required extent. They are sown at different seasons ; the black 
form comes into market after the ist of May and the white not till some short- 
time after the ist of August. The so-called white gingelly seed varies in 
colour considerably from pure white to pink or red. The crop, which ripens 
in August, however, never becomes black, and in point of percentage of oil 
it yields less than the black or May crop. It will be observed from the 
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remarks regarding cultivation above, that the periods of sowing and reap- 
ing these two crops, vary slightly in the provinces of India. Thus, for ex- 
ample, the black seed is in Bengal sown in June and the white in August, 
and the crops come into market about November and December instead of 
May and August. This fact may be accepted as corroborating the view 
of extensive adaptations, through antiquity of cultivation, or of consider- 
able (almost specific) differences in the characteristics of the two- crops. 

{W. R, Clark.) 

SESBANIA, Fers.; Gm, PU, 

Sesbania aculeata, / FL Br. Ini., //., 114 ; Leguminos.®. 

Syn. — ^/E sCHYNOMENE BISPINOSA, Jacq.fM, SPIIfULOSA, ; CORO'- 

nilla aculeata, Willd, Sever^ varieties of this species are described 
in the Flora of British India. 

Var. I.— paludosa=.i^:. paludosa & uliginosa, Roxh,, FL Ind.^ 
Ed C.B.C., S70. 

Var. 2.— sericea«S. sericea, DC., Frodr., //., 266. 

Var. 3. — cannabma=S. cannabina, Pers., iEscHYNOMENE canita- 

BINA, ; CORONILLA CANNABINA, WUld. ; S. AFFINIS, Schrad. 

Vern. — Jayantt, brihai-chakramed^ Hini>. ; Jayanti, dhanicha, dhunchi, 
dhunsha, Beng. ; Dhandain, N.-W P. 5 Jhi^an,jhanjhan,jaintor, Pb. ; 
Gadorejiy Sind ; Rdn-shewrd, Bomb, j Kdn^sevari, hhuiavali, ran shevari. 
Mar, ; Erra^iluga, erra-Qilgua, Tel. 5 Nyaek, j^ouk, najan hen, Burm, ; 
Jayanil, Sans. 

References.— DC, Prod. n.,26S} Roxh. FI., Ind., Ed C.B.C., 57a; Daler. 
& Gibs., Bomb.FL, 62 ; Stewart, Pb. PL, 56; Sir W. Elliot, FI. Andh.j 
$2 ; U. C. Duti, Mat. Med. Hind., 30T ; Baden Powell, Pb. Ft., 312, sopf 
Foyle, Fib. PL, 2p3 / Cross, Sevan, & King, Rep. on Indian Fibres, 56 ; 
Balfour., Cyclop II., 584 * Smith, Die., 150 ; Kew Off. Guide to the Mus* 
of Ec. Boi., 40 / Adm. Rep., Bmg., 1882-83, 75 / Agri. & Hort. Soc. 
Ind. Jour., IX, 41 S ! •S’.) 188$, VoL VII., Ft. III. 224, 226, 228 ; 

Gazetteers. -^Bomb., V.,2S; VI., 14 ^ XV., 432; N.-W. Prov., IV.; 
Ixx, ; Panjdb, Montgomery, ig / Settle. Rept., Montgomery Dist., tq. 

Habitat.— A suffruticose annual, met with often in a state of cultivation, 
on the plains of India from the Western Himalaya to Ceylon and Siam. 
It has a cosmopolitan distribution throughout the tropics of the Old 
World. 

Cultivation. — It is frequently grown on low wet ground which does 
not require much preparation as the plant is hardy. The time for sowing is 
after the soil has been moistened by the first showers of April or May. 
About 30& of seed are allowed to the acre, and very little weeding is re- 
quired. The crop is^ ready to be cut in September and October, but the 
fibre does not suffer if left standing till the seed is ripe in November. It 
is considered an ameliorating crop. The expense of cultivation, including 
land rent, is about Rp per acre (Ro^le, Fibrous Plants)* 

Fibre. — The stems of this plant have been long employed locally by 
the Natives of various parts of India to yield a strong and useful fibre, which 
they use as a substitute for hemp. Attention was directed to this plant 
by Dr. Roxburgh, who states, “It is deemed the coarsest, but not the least 
durable, of our Bengal substitutes for hemp. It is reckoned to be more 
durable, in the water or for purposes where it is often wet than sun, and 
is therefore universally employed for the dragf-ropes and other cordaare 
about fishing nets. 

Royle {Fibrous Plants) observes that dhunchi forms a very excellent 
fibre for common cord and twine purposes, and is certainly much superior 
in strength and durability to jute ” He states that a rope made of dhunchi 
fibre was tried in the arsenal at Fort William and broke with not less than 
75 cwt., though the Government Proof, required for such rope, was only 
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/in cwt In 1887 fibre was examined by Messrs. Cross, Sevan, 

& Watt, who reported that it was “ a strong fibre, ” superior to ]ute 
in stren<*-th and durability, and best suited for the manufacture of cordage, 
for which purpose it should be preferred to either sunn-hemp or jute. 

Mode of Preparation.— The process of steeping and cleaning the 
fibre is similar to that required for Sunn (Crotalaria juncea, q.v.). 

Yield and Value of Fibre.— In 1840 a sample was shown to^the 
Asri -Horticultural Society of India by M. Deneef, who stated that a higah 
would yield I73lb of fibre and 921b of seed, and that a woman could dress 
4ib of fibre in a day. According to Royle the general produce of an acre is 
from 100 to i,oooib of iU-cleaned fibre, and the curre^ price of the fibre in 
the interior, was in his time about Rr-8 a maund. The fibre was valued 
at the International Exhibition in 1851 at ^£30-35 a ton. 

Medicine.— The Seeds of this species are mentioned by Baden Powell 
in his list of drugs 5 but no information is given as to the purpose for which 

The SEEDS were eaten at Poona during the famine of 1877-78. 

Sesbania aegyptiaca, / Pi* Br.Ind.^II.^ 114; Wight, Ic., t. j2. 

Syn.— .^scHYNOMENE Sesban, Linn.; /E, mBic a., Burm. ; iCoronilla 
Sesban, Wtlld. ,, 

'Verii.-—^ayntL jait, jhijan, janmhan, rddn, Akandtain, pi, Hind. 
’^avanht Eetug.x Saort, seTSiri, shewari, Berar; Taitimul, barja^ann:^ 
Uriya : Jaint, N.-W. P. iJm^jantyjaintar (Bazar seeds =) ri'mas-an, 
neLEB.i Saora, C. P. i Sewri, skevdrt, shewari, jati, Bomb.; 

Sevan, Mar. / Raysingani, Guz.j She’wan* sheven, Dec. ; Lrmm^ai, 
karumsembai, Tam.j Suvmtnia sominta, Tel. 5 Yethugyi, durm. 5 
Jainijaintar, jyaniika, jaya. Sans. 

References — Z)C., Prod., 11., 264; Boiss., FI. Orient , II., /pJ; Roxb., M* 
Ind., Ed. C.B.C., 569 ! Brandts, For. FU, I37 i {•» 

362 : Beddome, FI. Sylv., 86 ; Anal. Gen., 1. 12, f. 3 ; GambU, Man,Ttmb.> 
u8 ; Dalss. & Gibs., Bomb. FI., Supp., 2f ; Steimrt, Pb. PL, 75 j 
Burma and Its People, 504; Str W. Elliot, FI. Andhr., i69;Rheede, 
Hori. Mai., IIL^ i , 127 ; Burmann, FI. Ind., 169 ; Sakharam Arjun, Cat* 
Bomb. Drugs, 212; Murray, PI. & Drugs, > Dymock, Mat* 

Med.W. Ind., 2nd Ed., 2$4 ; Dy^och, Warden & Hooper, Pharmacog. 
Ind.,I., 474! Baden Powell, Pb. Pr.,342, 697; Atkinson, Htm. Dist. 
(X., N.*W. P. Gaz.), 750 ; Useful PI. Bomb. {XXV., Bomb. Gaz.), 58, 197 ; 
Moore, Man., Tiichinopoly, 80 ; Settlement Report, C^tral Provinces, 
Ntmar, 280 ; Gazetteers — Bombay, V , 23 ; Panjab,{Delln), 18 ; 

P., I, 80; IV., Ixx.; Mysore & Coorg., I., 59 i ind. Forester, XIII , 
120 , Balfour, Cyclop. Ind., 11., 584. 

Habitat. — A soft-wooded shrub of short duration, found throughout 
India, from the Himalaya where it ascends to an altitude of 4,000 feet in 
the North-West to Ceylon and Siam. It is cosmopolitan in its distribution 
throughout the tropics of the Old World. Brandis says that " ^he rich 
alluvial banks of the Kistna and Warna rivers in the Deccan, which are 
submerged during the annual floods, it is grown from seed as an annual, 
attaining 15 to 20 feet in one season.^’ 

Fibre* — The bark is made into rope {Brandis). 

Medicine. — In Muhammadan medical works the seeds of this tree are 
described as stimulant, emmenagogue, and astringent. They are used to 
check diarrhoea and excessive menstrual flux, and to reduce enlargement of 
the spleen. The Hindus employ them in ointments for the cure of itch and 
various other cutaneous eruptions, and the juice of the bark adniinistered 
internally is also given for these purposes. The leaves are i^Dch used in 
poultices to promote suppuration, and to resolve hydrocele and rheumatic 
swellings. In the Panidb, the seeds are applied externally mixed with 
flour for itching of the skin. The Marathas nave a superstition that the 
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sight of the seeds will remove the pain of scorpion stings. In Dacca the 
juice of the fresh leaves is given as an anthelmintic m doses up to 2 ounces 
{Taylor, Topography of Dacca). 

Special Opinions. -§“ The leaves are sometimes ground up into a 
paste with turmeric and onions or garlic and used as a discutient. The 
leaves when thus treated act more as an escharotic than a counter-irritant. 
For persons suffering from coryza or nasal catarrh, the flowers are boiled 
in gingelly oil and the oil used as a bath oil ” (Surgeon* Major D. R, 
Thomson, M.D., C,LE., Madras), 'fhe root well bruised and made into 
a paste is an excellent application for scorpion stings. The leaves in the 
form of poultices applied to abscesses hasten suppuration and draw the 
pus towards the^ surface” (Assistant Surgeon N. C.Duit, Durbhanga). 
“ The fresh root is much praised by the officers of the Baroda State as a 
remedy for scorpion sting. Passes with the root in hand are made along 
the part from the point of extent of pain to the seat of sting. In one to 
two hours the pam subsides” (Assistant Surgeon S. Arjun Ravat, L.M., 
Gorgaum, Bo^nhay). " Poultice of leaves useful in inflammatory swellings ” 
(Assistant Surgeon S C. Bhtdtacherji, Chanda. Central Provinces) 

Foddei — Ihe leaves and young branches are lopped for fodder. 

Structure of the Wood.— White, soft, fibrous, but rather close-grained. 
Weight per cubic foot. 

Domestic.— It is grown in the Deccan to furnish poles as a substitute 
for the bamboo, and is often uiilised while growing to shade and support 
the piper vine and various cucurbitaceous plants. The wood is employ- 
ed to boil jaggery and is reduced to charcoal for gunpowder. In Burma 
it is made into children’s toys (Kurz), In Assam the soft pithy stems 
are platted into mats, portions of it being dyed black before being matted 
so as to work out a bold pattern (Cross, Sevan, King). It is in com- 
mon use in Bengal as a hedge plant, for which purpose its very quick 
growth renders it suitable (Gamble). 

Sesbania grandifiora, Pers . ; PI, Br. Ind., //., 115, 

Syn. — 4ESCHYNOMENEGR.AND1 FLORA, Linn.} Agati grandiflora, Desv. 
CORONILLA GRANDIFLOR.A, WUld. 

Vera. — Agust, agusta, bak, agasii, basna. Hind,; Agusta, bak, huka, 
agasti,bagfal,buko,hznG,i Badga, heta, Berak; Bisna, bako, N.-W. 
P. ; Augusta, basna, agdsia. Bomb.; Agdstd, agas^i, shevari, diopchini, 
Mar. Agathio, Goz. ; Agaihdhi-nar, agdti, Ta.m.; Avastnana, avesi, 
Tel. ; Agase, Kan. ; Paukpan, paukhya, Burm, ; Agati, agasti vaka 
mran&ri, buka, Sans. 

References*— i?C„ Prod., 266} Raxb., FI. Ind., Ed. C.B.C., 569; 

Brandts, For. FI., 737 ; Kurz, For. FI. Burm , I., 362 / Beddome, FI. 
Sylv., i. 86 ; GambU, Man. Ttmb., 119; Dalz. & Gibs., Bomb. FI. Supp., 
22; Mason, Burma and Its People, 467, ^6J ; Sir W. Jones, Treat. PI. 
Ind., 143 ; Rheede, Hort. Mai., I., t. 57 ; Irvine, Mat. Med. Patnn, 4 ; 
U. C. Dutt, Mai. Med. Hind.,g2, 289, 322; Murray, PI. & Drugs, Stnd, 
it 8 ; Dymock, Mat. Med. W. Ind, 2nd Ed, 253; Dymock, Warden, 
Hooper, Pharmacog. Ind., 472; Birdwood, Bomb. Prod., 26, 148 ; 
Useful PL Bomb. {XXV , Bomb. Gaz.), 58, 757 ; Econ. Prod , N.-W. Prov., 
Pt V. (Vegetables, Spices, and Fruits'), 9 1, g 3 ; Moore. Man. Tnchiiinpoly, 
*75 j W, W. Hunter, Orissa, II., t8o, App. VI. ; Settlement Report, 
Central Provinces, Chanda Dist., 82; Gazetteers . — Bombay, VI., 14; 

^ XV.,432; N.-W.P.,IV.,lxx. 

Habitat. — A short-lived, soft-wooded tree, which attains a height of 20 
to 30 feet and is cultivated in Southern and Eastern India, the Ganges 
Doab, and Burma. It is distributed, but usually in a state of cultivation, 
to Mauritius and North Australia, 

Gum. — It yields a gum resembling Kino, of a garnet red colour when 
fresh, but becoming almost black by exposure to the air. This gum is 
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partially soluble in spirit and also in water, leaving a gelatinous residue of 
small bulk ; it is very astringent {Dymock). i 

Fibre —The, inner bark appears likely to yield good fibre {Wattt Calc* 

Exhtb. Cat.)* . .... . 

Medicine, — The bark is very astringent and is given in infusion in the 
firat stages of small-pox and other eruptive fevers. In many parts of 
India the juice of the leaves and flowers is used as a popular remedy 
for nasal catarrh and headache ; it is blown up the nostrils and causes a 
copious discharge of fluid relieving the pain and sense of weight in the 
frontal sinuses. The root of the red-flowered variety, rubbed into a paste 
with water, is applied to rheumatic swellings. The leaves are said to be 
aperient. A poultice of the leaves is a popular remedy in Amboyna for 
bruises. The juice of the flowers is squeezed into the eyes to relieve 
dimness of vision {Dymock: Arjun ; Murray). 

Food and Fodder. —The tender leaves, pods, and flowers are eaten by 
Natives as a vegetable and in curries. When taken very freely they are 
apt to produce diarrhoea Cattle also eat the leaves and tender 

SHOOTS. 

Structure of the Wood.— White and soft, not durable. Weight 32a 

per cubic foot. , . « , .1 . r 

Pomestic and Sacred. — The wood is used in Bengal for the posts or 
Native houses and for firewood ; in Berar and the Deccan the tree is grown 
as a substitute for bamboo. This species is also used as a support for the 
piper vine. The flowers are sacred to Siva and are supposed to repre- 
sent the male and female generative organ. 

SESELL Linn.s Gen. FI., 901. 

[UMBELLIFERiE. 

Seseli indicum, W. & A. ; FI. Br. Ind , //., dpj / Wight, Ic., /. $69: 

Syn. — Athamantha diffusa. Wall.; Ligusticum indicum. Wall. ; L, 
diffusum, Roxh . , . r . 

Vecn.’-~“Banjodn, Beng.; Kirminji-ajvdn, Mar.; Vanayamdni, Sans. 

References.— Z)C„ Prod., IV., isS; Roxb., FI. Ind., Ed. C.B.C., 2^^ ; 
U.C.Duti,Mat.Med Hind., $22. r r j- r 

Habitat.— An annual diffuse herb, met with in the plains of Indm froni 
the foot of the Siwaliks to Assam and Coromandel 5 frequent in Central 

^^^Medicine. — The seed is used as a medicine for cattle. It is also said 

Special Opinion.— § have found the seeds of Seseli indicum to 
act as a good anthelmintic for round worms, and they are also stimulant, 
carminative, and stomachic. Dose of simple po^e^ from twenty 
to a drachm {Honorary Surgeon Moodeen Sheriff, Khan Bahadur, ix.M., 
M.C , Triplicane, Madras). 

SESUVIUM, Li... : G... FI, L. Sis- 

Sesuriutn Portulacastrura, Linn.; Fl. Br. Ini., II., 6^9: 

Syn,— S. REPENS, Wm. t Psammanthe marina, ffance. 

Vem.— Bomb.; Tam. 5 VangamddtMra, ISL. 

References.— , Fl. Ind., Ed. C.B.C., 406; sSId'ws’ 

IS! Sir IV. Elltoi, Fl. Andhr., iS 9 1 Murray, PI. & Drugs, Sind, lOS , 
Ind. Forester, III., 23$; XII. f ^ -l r 

Habitat.— A succulent branching herb, met with 
India, from Sind to Calcutta and thence to Singapore. It is distributed to 
tropical and sub-tropical sea-shores. 
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The Italian Millet— Kangni. 


Food.— In some parts of the coast it is cultivated as a substitute for 
spinach, and the seeds, twigs, and leaves were extensively eaten by the 
Natives during the famine ot 1S77-78. 

S STAR I A, Beam.f Gen, PL, II L, iio^, 

A genus of grasses containing about ten species, of which only four- need 
be here specially dealt with. 

Setaria glauca, Beauv, / DutMe, Fodder Grasses of N, Ind,, / 

Pigeon or Bottle Grass. [Gramine.®. 

Syn.— Panicum glaucum, Linn,; Pennisetum glaucum, R. Br, 

Vera. — Bandra, handrt. Hind.; Pingi-naichi, Kukra^ Santal; 

Kaluku, Berar; Dkusa, neori, Bundel. 5 N.-W. P, ; Bandra, 

bandrif dissi, koiu, ban kangni, Pb. ; Kutia choti, soma, kharkhura, 
hilli, ckhinchra, Raj.; Pohma, panhawa, tkoni wa, C. P.; Bhadh, 
Khandesh j Bhddalif Mar.; Bhadli, Dec.; Nakakora, Tel. 

References.— A. Campbell, Econ. PL Chutia Nagpur,, Nq, g 2 T 0 ; 
Atkinson, Htm. Dtsi,, 320; Gazetteer, N,-W, P,, 1*9 85 ; I/., Ixxix,; 
Ind, Forester, XII,, App,, 23, 

Habitat.— An annual grass, very common all ^ over the plains and up to 
moderate elevations on the hills. A variety is cultivated as a cereal in 
some of the Bombay Districts where it is known as bhddh {Duthie), It 
thrives best on rich or cultivated ground. 

Food and Fodder. — In the Central Provinces and Chutia Nagpur, the 
GRAIN of the wild plant and in Bombay that of the cultivated variety is 
used as food. The grass in India is considered a fairly good fodder, but 
is, according to Symonds, unsuited for making hay. In Australia it is 
said to be highly valued as a fodder, and in the United States, where it is 
called " Pigeon ” or " Bottle ” grass, it is said to furnish fodder which is 
as nutritious as that from Hungarian grass (S. itaUca), but less productive. 

S, intermedia, R* s,; DutUe, Fodder Grasses of N, Ind,, 

Vera. — Chiriya-chaina, N.-W. P.; Chota sarsaia, undar punchha, Raj. • 
Chota chtkiya, noktowa, saiaa, C. P.; Lundi, Bera^. 

Reference.— N,’-W, P,, IV., Ixxix, 

Habitat, — This species occurs on the plains of Northern, India, and at 
low elevations on the hills. In the Central Provinces, it occurs on both 
black and sandy soils- 

Fodder. — No information seems to be available as to the nutritive 
value of this species (Duthie), 

S. italica, Beam, * DutMe, Fodder Grasses of N, Ind,, 7 

The Italian Millet. 

Syix.— Panicum iTALicuM, 

Vera. — Kdngu, kdngni, tala, rawla, hertia, hdkun, kakni, kauni, kiranj, 
kirdkang, chena, tdngan, kora. Hind., Beng., & Dec ; Kala kangni 
koni, kangkuni. Hind.; Erba, Santal; Tdngun, Uriya; Rala, kungni, 
C. P. ; Kdkdn, Eundel.; Kangni, tdngun, N.-W. P ; Koni, kangni, 
mandira, shtmgura, china, gandra, mundia, murhoa, Kumaon ; Shdli, 
pingi, Kashmir ; Kangni, chiurr, kher, khauni, shdli {.a name given 
tn Bombay to rabi crop of Sorghum, and in Madras to wild rice), sdlan, 
shak, kusht, gal, {huskei kangni called also chdnwal kangni {lit, rice of 
kangani) according to Baden Powell) prdl (= the straw), Pb. ; Gcd, 
PusHiU; Kirang, SiND; Kangni, kora-kang, kang, vavani. Bomb.; 
Kangu, kang, rdle, rdla, ckenna, Mar.; Kang, kardng, Gviz.^Ten" 
nai,tenai,'^hU,i Korcdd, kora, Tel.; Naoni, navam, vavani, Kan,; 
Tauna, navaria, Malay.; Pyoung 4 ay-kouk, oam%, puki, Burm.; Tana’" 
hdl, Andaman; Tanarhdl, Sing.; Kangu, kanguni,pnyangu,SkVi^,; 
Dukhn {according A?AinsIie), Gal, arzun, PERS.jCay khe. 

Cochin China. ' 
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The Italian Millet— Kangni. ( W* R. Clark.) 


References. — Dalz. & Gibs., Bomb. FI. Supp., 98; Siewari, Pb. Pi., 239; 
DC., Ong. Cult. Pl.,3y8 j Avnslie, Mat. lnd.,I., 22 i 5 ; Mason, Burma and 
Its People, A’jt, 816 1 Sir W. Blliot, Fl. Andhr., 82, 99 } U. C. Butt, Mat. 
Med. Hind, 308; Birdwood, Bomb. Prod., il ; Baden Powell. Pb. Pr., 
237, 383 ; Drury, U. PI. Ind., 326; Atkinson, Him. DisU {X., N.~W. P. 
Gas.), 320, 689 ; Buthie & Fuller, Field and Garden Crops, Part II , 5 / 
Useful PI. Bomb. {XXV,, Bomb. Gaz.), 184, 276 ; Chirrch, Food-Grains, 
Ind., SS S Man, Madras Adm,, I., 288; Nicholson, Man. Coimbatore, 
22J ; Morris, Account Goda^&ry, 68; Moore, Man. Trichinopoly, 72 ; 
Man. Rev. Accts. Bombay, lo] ; Settlement Reports'. — Panjab, Mont- 
gomery, 107 ; Kangra, 2S; Simla, xl., App II,, 4, Jhang, 83, 9I ; N.-W, 
P., Azamgarh, rrs ; Banda, 49 ; Central Provinces, Chanda, 81 ; Upper 
Godavery, 33; Nursingpur, 32; Baitool, 63 ; Hoshungabad, 2^6 ; Gazet- 
teers — Bombay, VIII., 1S2; XV., Pt. II., 18; Panjdb, Hoshiarpur, 94 f 
N.-W. P., I., 85; III., 223; IV., Ixxix.; Oudh, I., 419; Mysore & 
Coorg, II., IT, 

Habitat.— This millet is extensively cultivated in India, both in the 
plains and on the hills, up to 6,500 feet. Both Dr. Watt and Mr. J. F. 
Duthie state that it occurs wild in India on parts of the Himdlayan region ; 
but DeOandolle appears to doubt whether it has as yet been found truly 
wild anywhere. The last-named author, after reviewing the historical, 
philological, and botanical evidence, comes to the conclusion, however, that 
“the species existed before all cultivation, thousands of years ago, in 
China, Japan, and the Indian Archipelago.” “ Its cultivation must have 
early spread towards the West, since we know of Sanskrit names, but it 
does not seem to have been known in Syria, Arabia, and Greece, and it is 
probably, through Russia and Austria, that it early arrived among the 
lake-dwellers of the stone-age in Switaerland ” Mr. Duthie says it is 
“both wild and cultivated in India and largely ^rown in other warm 
countries.” “ The Sanskrit name Kangu indicates its antiquity as a culti- 
vated plant in India.” 

Cultivation in India. 


Kangni is pretty generally cultivated, although In comparatively small 
amounts, all over India. It is usually sown as a kharif crop; but the 
same land is often twice sown, once' at the commencement of the rains and 
a second time between September and the end of January. Two principal 
varieties are cultivated, one straw yellow, the other reddish yellow. 

Details as to the methods of cultivation and extent of the crop are not 
available for the whole of India, but the following extracts from District 
Manuals, Agricultural Reports and other publications will give, at any rate, 
some idea of its relative importance as a food stuff to the Natives of India. 

North-West Provinces.— Messrs. Duthie &. Fuller {Field and 
Garden Crops of the North-West Provinces') give the following account ; 

“ The area under kakun is even smaller than that under chehna. In 
each of the Meerut and Rohilkhand Divisions it^ amounts to about 1,300 
acres. In the districts of the Agra Division it is somewhat larger (about 
11,600 acres), and in the Allahabad Division it reaches the comparatively 
high figure of 8,000 acres. The area which it covers in the three districts 
of Azamgarh, Basti, and Gorakhpur is about the same as that in Rohil- 
khand. In the Jhansi Division it is reported to be grown on 2,6c^ 

But it is far more commonly grown as a subordinate crop than by itself, 
and these figures greatly under-estimate its real agricultural importance. 
In the Dodb it is commonty sown on judr or chart fields on better class 
land, and in the Azamgarh District it is very generally mixed with .yawaw. 

“ It is sown with the commencement of the rains and reaped in Sep- 
tember, being, as a rule, grown on the good land of the village, and often 
on the highly manured fields round the village site. As a general rule, it 
is followed by a spring crop. Its outturn isr not so large as that of sawan, 
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The Italian Millet -Kangni. 

averaging, when grown close, from 35 to 5 mauads per acre. Great loss 
is suffered by the depredations of birds, who are particularly fond of the 
grain, and there is a common saying, ‘‘kakun khatu oaj dharna, _ 

(the cultivation of the kakun is like keeping a hawkU the straw is no 
more nutritious as cattle fodder than rice straw, and is therefore not set 

much store by/’ ^ j • 

PANJAB.—Baden Powell remarks ; ‘‘ This^ millet is cultivated in both 
harvests. The grain is much used in the Panjab for feeding poultry, etc. 
It is very little used as food otherwise.” The Report of the Settlement of 
the Simla District describes it as “ Sown in bakhil lands, generally on the 
inferior fields. Sown in May, ripening in (i5tb September to 15th 
October), it is not much sold, but is eaten boiled like^ rice. The straw is 
fed to cattle during the winter.” In the Jhang District 116 acres are said 
to be under this millet, which is principally grown on the leased wells in 
the Government Bdr to the east of Jhang. Stray patches are also to be 
seen on wells in villages, generally associated with cotton, rarely alone {^Set- 
tlement Report, Jhang District). . 

Bombay.— In Bombay, including Sind, the total area under this crop, 
during the >ear 1886-87, ‘is said to have been 329,819 acres, and it is re- 
ported to be largely grown, especially in the Karnatak and Satara. 

Madras. — In the Madras Manual of Administration it is described as 
one of the principal millets, but few details as to the area or method of cul- 
tivation are available. In the Saidapet Experimental Farm Manual it is 
said to have been “ grown on more than one occasion on the farm with 
fair success producing a fair crop of grain as well as straw . The gram is 
difficult to thresh and does not command a ready sale ” According to the 
Returns of Agricultural Statistics of British Inaia, the price it comm^ds 
in the Madras markets varies from Ri-4*6 to R1-12-0 per maund of 8olb. 

Medicine. — Although much esteemed usually as an article of, food, 
Kangni is sometimes objected to on account of its heating properties, and 
when taken as the sole food it is said to be sometimes apt to produce 
diarrhoea. Medicinally it is said to act as a diuretic and a stringent, and 
to be of use externally in rheumatism. It is a popular domestic remedy 
for alleviating the pains of parturition. ^ r j • 

Food.— The grain is much esteemed as an article of human food in 
some parts of the country, and is eaten in the form of cakes and porridge 
in the North-West Provinces. In the Madras Presidency it is valued as 
an excellent material for making pastry. On this^ subject Ainslie wrote, 
‘*For the purpose of pastry it is little, if at all, inferior, to wheat, and when 
boiled with milk, it forms a light and pleasant meal for invalids.” In the 
Chenab valley the leaves are used as a pot-herb. Boiled with milk, it 
forms a light and pleasant meal for invalids. The Brahmins specially es- 
teem it. It is also grown as food for cage birds, and for feeding poultry in 
the Panjdb and North-West Provinces. When npe the ears only are pluck- 
ed, the straw being afterwards cut for fodder. Baden Powell says that 
the grain ‘Ms said to render beer more intoxicating.” 

The composition of Italian Millet, according to Professor Ohurch, 
shows in 100 parts: — 

“ Composition of Italian Millet {Husked). 

In 100 parts. In iSi. 
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Water 


. 10*2 

1 oz. 

277 grs 

Albuminoids • 


. 10*8 

I 

3*8 « 

Starch 


. 73'4 

12 ,, 

63 9* 

Oil . 


2*9 

0 „ 

203 „ 

Fibre . 


. 1*5 

0 „ 

105 „ 

Ash • • 


. 1*2 

0 „ 

84 »> 


Products of India. 


549 


Sheep, Goats, aad Antelopes. 


(G. Watt) 


SHEEP 

and Goats. 


The nutrient ratio according to this analysis is^ i : 7*4, the nutrient 
value 91. The percentage of flesh-forming material in the grain seems to 
vary a good deal from 9 to 13 {Churchy Food-Grains of India). ^ ^ 

As fodder, the straw is not usually reckoned very nourishing and in 
many parts of the Panjdb Himalaya it is only used for feeding goats. In 
the Montgomery District, however, hhusa prepared with the straw is con- 
sidered strengthening, and in some parts of Mysore it is thought to be 
next in quality as a fodder to that of rdgl, while m other localities it is used 
only for bedding or thatching houses. 

Setaria verticillata, Beauv.; DuthiCy Fodder Grasses of N. Ind.y is. 

3yn. — P aNICUM VERTICILLATUM, Linn.; Pennisetum verticillatum, 
i?. Br. 

Yern. — Dora-hywray Beng. ; Bir-kauniy Santal; Chirchitiay hardannty 
bartiy N,-W. P. ; Ckirchiray barchitfa, kuftayB^, •, Kutta hart, gadar \ 
^uchha, bandriy sarsatay^h}. y Bandn, chakhatmtia-gadi, ch^na bara, , 
laptiy chilaya, C. P. 5 Jaljatang-jhara, Berar ; Chickdenta, Tel. 


References. — Reu. A. CampbelU Boon. Prod. Chufia Nagpur, No. ; 

Atkinson, Him. Disi. (X., Gag. N.-W. P.), 320; Gazetteers, N.-W. 

P.y I., 85 , JV.y Ixxix. ; Ind. Forester, XIL, App., 23. 

Habitat — A coarse, rank annual grass, common in shady places and in 
rich ground all over the plains of India and on the Himalaya up to an 
elev^ion of 6,000 feet. ^ 

Food and Fodder —The gr\I 5 T is eaten by poor people. Cattle eat it 
when It is young, t.e., before the flowering spikes appear {Duthie). 

[G. Watt) 

SHEEP, GOATS, AND ANTELOPES. 

The Sheep, Goats, and Antelopes belong to the Order Ungulata 
for hoofed animals), an order which, by modern zoologists, is referred to two divisions 
—the Subungulata and Ungulata vera. The former is represented by the Sub- 
order Proboscidea or Elephants {see Vol. IIL^ The latter, by the 

Sub order Artiodactyla (the Ruminants, together with the 
Pie-sl which have an even number of digits or toes t‘-ither 2 or 4) on all fee^ The Ar 
tiodactyla are referred to four sections — the Pecora, Tragulina, Tylopoda, 
and Suina. The first of these (Pecora) is spl^ mto two the 

(Oxen. Vol. V., 6S9-^74> also the Sheep, Goats, and Antelopes) and the 
Deer, Vol. III., 55-dJ). The second, Tragulina {Vol. HI., SS) includes the Chevro- 
tains, or Mouse Deer. The third-the Tylopoda-is represented Camels and 

Llamas ( Vol. II , SO-64). And lastly, Suma,— the Boar and Pig (see Hog, Vol. IV., 

^^'^Thfreader, from the references given above to other articles in tljs work, ^11 be 
possess many features of interest and value to man quite distinct from the utility ot 
these up in the alphabetical order of their scientific names. 

1. Antilope cervicapm, Pallas i BUnf., Fauna. Br. Ind. (Mammalia), gsi. 

Tbb Indian Antelope or Black Buck. 

Syn.— A. BEZOABTICA, Gray. . „ i » u o Himh . 

Veca.--Haran,har»a,hartn, hirun S, 2 > ^ 

Kala S. goria 9. TiRH^r; KaUar S.baoU 9, ^reta. 

Bhaoal;ur; BdrirU, sasin, Nepal? Alah S,g‘^ndoh $, Baori, 
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BaMt Ho Kol ; Bdmani-karan, UriyA; Bamani-haran, hamuni-hiru, 
hirUi pha^idayatiJAhViVL, ; Kutsar^ Korku; 7m <3*, sedi ^ ^ledi^jinka, 
Tel ; Chtgri^hMekara, Kan.; Veli-man, ena <J, harnia, mirga. Sans. 

References. — yerdon^ Mam, Ind., 27 S- 7 g ; Sterndale, Mam, Jnd,^ 47^-1^* 

Habitat.— Found, in open plains of short grass, in herds, occasionally, of 
several thousand animals. They are to be met with throughout India, es- 
pecially in the North-Western Provinces, Rajputana, and parts of the 
Deccan, but are locally distributed and keep to particular tracts [Blanford), 
Are not found in Ceylon, nor to the east of the Bay of Bengal. 

Characteristics. — Wdght about 90 B ; length of head and body 4 feet, 
tail 7 inches j height at shoulder about 32 inches. The colour varies from 
yellowish-fawn above, in the young, to blackish-brown above, or even almost 
black, in old animals. The horns are almost confined to the males. ^ The 
speed and endurance of the antelope are amongst its chief characteristics, 
requiring a good horse to run down even a wounded animal. If captured 
young they are easily tamed. Mr. Elliot states ‘'that the rutting-season 
commences about February or March, but fawns are seen of all ages at 
every season.’’ 

Food.— The ventson of the Indian antelope is excellent, 

2. Boselaphus tragocameluSi W, Sclater 2 Blar^ord, Fauna Br- Tnd. 

The Nilgai, or Blue Bull. \_(MammaUa)t 5 / 7 . 

Syn. — Antilope tragocamelus, Pallas ; Portae tragocamelus» 
Adams g P. PICTA, HorsjSeld, 

Vera. — Nihnilgao nilgai, silgai, sUgao, rojrat rojk, rovi §, roz. 

Hind.; Guraya, Gond.j MuHm ^usam $, Ho Kol. ; ManH-pota, 
Tam. I Maim, marami, kard-kadrai, Kan. ; Manupotu, Tel, 

References. — Jerdon, Mam, Ind,, 272; Sierndale, Mam. Ind., 476, 

Habitat. — The Nilgai is found throu^out India, from the base of the 
Himalayas to the south of Mysore. It is common in parts of the Eastern 
Paniab, the North-West Provinces, Guxerat, and the Central Provinces. 
It is not found in Ceylon, Assam, nor Eastern Bengal. 

Characteristics — General outline is horse-like, owing to the lean 
head, and long, compressed, deep neck. The colour of the male is iron grey, 
— varying from bluish to brownie grey ; the female of a sandy or tawny 
colour. The length of male 61-7 feet, tail 18-22 inches. The height at the 
shoulder 52-56 inches. It is generally found on level or undulating ground, 
or on hills^ rarely in thick forests, preferring to keep much to the same 
ground. They are very tenacious of life, numerous instances beingrecorded 
of their reviving and making off after a supposed fatal wound. 

Food. — Sterndate says that the flesh is sometimes saturated with a 
bitter principle, owing to the Nilgai at times devouring large quantities 
of the intensely acrid berries of the aonla (Phyilanthus Ei^Iica). The 
flesh, othenvisej is of fair quality, but inferior to most of the wild species 
of Indian Btyvidce. 

Domestic and Sacred. — Nilgai are not difficult to tame, and may be 
taught to carry loads, draw li^t weights, and to be ridden, being thus 
superior to the Sambar stag, which will not bear the slightest burden. In 
some parts, the Hindus regard the animal as a kind of cow, and hence 
will not touch its flesh, the result being that the Nilgai becomes very 
tame. 

3. Capra aegagms, Gmilin g Blatford, Fauna By. Ind* {Mammalia), $02, 

The Persian Wild Goat j Sind Ibex. 

Sya.— ^GOCEROS ^GAGRUS, KdiSQk/ f C. CAUCASICA, Gray g C. 
blythU, Hums, 

s. 1233 



Products of India^ 


55J 


and Antelopes of India. 


{G. Watt) 


SH£EP 

and Goats. 


Vern. P asang (male), bog^ bm^pdsaftg (female), Pers. j Kayik, Asia 
Minor 5 JAar, Pb.; Bcrz^ Afg. ; Satr, sarah/phashinpachm ^ borz- 
kuht, Baluch. j Chank $ hit, haraf Brahui j Ter, sarah, Sind. 

References. '■‘Jerdon, Mam* Tnd,, 2p2; Hutton, Calc* your. N. H., II., 
$21 j id. I . As. Soc. Beng., XV., l6l ; Blyth,Cat., 176 ; Blanford^ Jour .^ 45 . 
Soc, Beng., XLIV,pi. 2, 1$ ; Hume, Proc. Soc. Beng., 1874, p. 240 , 
Murr^, Vert. Zoo., Sind, $6 ; Sterndale, Mam. Ind., 446. 

Habitat. — Found throughout Asia Minor, Persia, Afghanistan, and 
Baluchistdn, extending mto^ Sind. It is met with on the barren hills of 
Baluchistan and Western Sind, but not east or north east of the Bolan 
Pass and Quetta. 

Characteristics. — Male with a beard on the chin only; horns scimitar- 
shaped, curved backwards, greatly compressed. Good measure 40 inches 
round the curve, the extreme length known being 52*5 with a girth of 7 
inches. A full-grown male stands 37 inches at the shoulder. It is a very 
active animal and leajis with wonderful precision. Found either solitary or 
in herds which sometimes number as many as 100. 

Medicine. — The concretions known as be z oar-stones, which were 
formerly much used in medicine and as antidotes to poison, is a concretion 
found in the stomach of this goat. (See Danford*s, also Hutton’s, account.) 

Food.--This interesting animal is very frequently hunted by Natives of 
the countries in which it is found for the sake of its flesh. Blanford remarks 
that “ there can be no doubt that C. segagrus is one of the species, and pro- 
bably the principal, from which tame goats are derived.” Hutton did not 
think the Persian and Afghan goats could have been derived from either 
C aegagrus or C. falconeri. (Conf. •with p. 560, also pp. 563 and 637.) 

Domestic Uses. — The skins are valued as water or flour bags. The 
HORNS are carried by mendicants as the insignia of their calling and as 
trumpeting horns. 


4. Capra falconen, Hugel ; Blanford, Fauna Br. Ind. {Mammalia), $05. 
The Markhor or Snake-eater. 

Syri. — Carpa megaceros, Hutton ; C. Hume. 

Vtrn.-- Markhor (the snake-eater), Kashmir; Afghan; Rd~ckS{rd’pho 
chi, $and rd-wa-cke^), LadAk ; Rezhuh {matt $ hit, haraf ?) Brahuij | 
Packin, sard ^ buzkuhi $ ), BaLUCH. 

References.— Mam. Ind., ' 291 ; Hutton, Cal. Jour. Nat. Hist, II., 
5359 pl* Blyih, Cat. 17^ ! Blanford, Jour, As. Soc. Beng., XLIV., 

^ pi. 2, 17 ; Sterndale,^ Mam. Ind. 441 ; Ward, Sportsmans Guide, 20-24. 

Habitat. — “ This magnificent wild goat is found on the Pir Panjal 
range of the Himalaya, to the south of the valley of Kashmir, in the 
Hazara hills, and the hills on the north of the Jhelum and in the Hurd- 
war hills which separate the Jhelum from the Chenab river, not extending 
further east than the sources of the Beas. It is abundant on the hills to 
the west of the Indus, and extending north into Afghdnistdn. It is also 
met with in Ladak” (ferdon). 

Characteristics. — Blanford remarks that ** throughout the Bovidae 
no species varies to so great an extent in the form of the horns as the 
Markhor.” He, however, reduces all the conditions that have been de- 
scribed to four, (a) the true C. falconeri of Astor and Baltistan ; (6) the 
Pir Panjdl Markhor 5 (<?) the Cabul Markhor or C. megaceros, Hutton j and 
(d) the Saliman race, the C. jerdoni, Hume. The Markhor is of a light 
greyish brown colour in summer, rn winter becoming a dirty yellowish 
white with a bluish tinge. The adult male has a long black beard, and 
the neck and breast are covered with long black hair ; the female has a 
short black beard but no mane. The horns are very long, massive, 
straight, and angular with spiral twists ; they approximate closely at the 
base and thence diverge outwards and backwards. An old Gilgit male 
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measured by Ooionel Biddufph was 38*5 inches high, and 55 inches from 
between the horns to the root of the tail. Blanford adds that much larger 
dimensions have been recorded by other writers. 

Domestic Uses. —The Markhor is much sought after by sportsmen, and 
its HORNS are considered a great trophy. Blanford says that it is in 
appearance by far the grandest of all wild goats. It has repeatedly bred in 
confinement with domestic goats, and it was at one time supposed that the 
tame 'races with spiral horns were derived from C. falconeri. It is not 
improbable (Blanford adds) that some are thus descended, but the spiral 
in the horns of tame goats is almost always in the reverse direction to 
that found in the Markhor— the first turn of which is outwards. On this 
subject Henderson {Lahore to Yarkand^ 137) says that the few goats he 
saw had horns “with only one curve straight backwards, like the ibex, and 
not the spiral twist of the Markhor horns,” 
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S« Capra sibirica, Meyer ; Blanford^ Fauna Br, Ind, {Mammalia)^ 303^ 
The HiMiLAYAN Ibex. 

Syn. — C. IBEX, Hodgson; C. sakeen, Blytk; C. himalayana, Schtng, 
Ibex & sakin sibirica, Hodgson, 

'Vem^^Skin, 3 sakin, shyin, tskin, eitidi dahmo or danino 5 ? Himalayan 
Districis & Tibet; Bus, teringole, tangrol, skin or «*«, Pb. ; Kyi, 
Kashmir. 

References. — Jerdon^ Mam, Ind, 2g2; Blanford, York, Misu Mam,, 86, 
AHchison, Tr, Linn, Soc, Zool., V,, 64; Hodgson, Jour, . 4 s. Soc, Beng,; 

KL, 283; XVI,, 700 ; Stemdale, Mam, Ind,, 444; Ward, 
Sportsman's Guide, 25^32, 

Habitat.— Found on the Western Himalaya from Kashmir to Nepdl 
[Hodgson), In the west of Kashmir it is rare, and it is not found apparently 
to the west of the Jhelum river It is abundant in Kanawar, on some 
of the ranges on both sides of the Sutlej, but rarer further east. It is 
much commoner on the north than on the south side of the great Himdlayan 
range, and extends in its distribution throughout Central Asia to the Altai. 
It is chiefly found on or about precipitous cliffs at high elevations close to 
the snow. As the snow melts (May and June) the males forsake the 
females and retire to higher altitudes, descending in the early morning to 
feed. 

Characteristics. — Its general colour is a lightish brown, with a dark 
stripe running down the back in summer, dirty yellowish white in winter ; the 
beard, which is 6 to 8 inches long, is black ; the horns are long, scimitar- 
shaped, curving oyer the neck, flattened at the sides, and strongly ridged in 
front, from 40 to 50 inches in length. 

Fibre (Fur & Wool). — They arelarg^y hunted by Europeans for their 
HORNS, and by Natives for the sake of a soft downy undercoat which in 
Kashmir is called asali ids. This is used as a lining for shawls, and for 
stockings and gloves, and is woven into the fine cloth called idsi. No 
wool is so rich, so soft, and so full. The hair is manufactured into coarse 
blanketing for tents or is twisted into ropes. In Ladak, large numbers are 
killed by the Natives during the winter, when they are forced to descend to 
the valleys. They are either snared at night or shot in the grey dawn of 
the morning, when they venture down to the streams to drink {Jerdon), 
Baden Powell says the hair of the Ibex makes the famous ibex-shawls. In 
another part of his work (quoting from Cooper) he gives the two first 
qualities of pashm — the white and grey— as obtained from the shah-tho3h, 
which is probably this animal {Conf. with Ovisyignei, the sha, and Pantho- 
lops hodgsoni the tsus, also p, $$9), 
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6 . Cemas goral, Blanford, Fauna By. Ind. (Mammalia), ^i6. 

The Goral. 

Syn —Antilope goral, Hard^wick; A. (Nemorhedus) GORAL, Hodgson; 
Kemas ghoral, Ogilhy ; Nemorhedus goral, Horsfield. 

Vern . — Deo chd^al, Goral, S&h,sar, 'Pb.i Pij, pijur, 

rai, Yom, Kashmir; Lepcha; Bhutia. 

References.— Mam. Ind. 28s ; Sierndale, Mam. Ind. 45*7 ; Ward, 
Sportsman^ s Guide, 3^-5P* 

Habitat.— The whole range of the Himalaya, from Bhutdn to Kashmir, 
frequenting rocky places at altitudes between 3,000 and 8,000 feet, on grassy 
or mixed forest and grassy hills. 

Characteristics. — Of a dull rusty-brown colour, paler beneath, with a 
dark brown line from the vertex to the tail. The chest and front of fore-legs 
are of a deep brown colour. The ears externally are of a rusty brown with 
a large patch of pure white on the throat. Tliie female is paler than the 
male, and the young are said to be redder in tint. The length of head 
and body is about 50 inches, height at the shoulder 28 to 30 inches, horns 
8 inches. The horns spring from the crest of the frontals and incline 
backwards ; they are ringed at the base and smooth for the apical half or 
third ; in full-grown males they are usually 6 to 8 inches long. 

Food.— They are much hunted both by Europeans and Natives, and 
their flesh is very palatable. 

7 . Gazella bennetti. Gray / Blanford, Fauna Br. Ind. (Mammalia), 526. 

The Indian Gazelle; The Baluchistan Gazelle; Goat- 
ANTELOPE in Bombay and Madras ; Ravine-deer of sports- 
men in Bengal. 

Syn.— Antilope bennettii, Sykes; A. arabica, Elliot; Gazella 
CHRISTIi, Gray ; G. fuscifrons, Blanford. 

"St&CtL.^Chinkdra, chikdra, kal'-Punch, Hind. ; Phaskela, N.-W. P. ; Ask, or 
ast, ahu, Baluch.; Khazm, Brvhui j Kalsipi (i.e., black tail), Mahr ; 
Tiska, buddri, mudari, KaN.; Sank^hdU, Mysore; Porsya$, chari%, 
Baori; Burudu jinka,TwL, 

References.— Mam. Ind., 280-81 : Sierndale, Mam. Ind., 463. 

Habitat.— Found in Central India, extending throughout Baldchistan to 
the Persian Gulf, also in the desert parts of Rajputana, Hurriana, and Sind. 
It prefers the open bare plains, or low hills, and is never found in forests. 

Characteristics. — An adult buck 28*5 inches high at the croup, 26 
at the shoulder; length 3J feet; tail ^ inches; horns 12 to 13 inches; weight 
about 5oIb. The colour is a light chestnut above, with the breast and 
low'er parts white, tail nearly black. The Indian Gazelle generally 
herds together in small parties of from two to six. It lives on grass and 
the leaves of bushes. When alarmed, it utters a sort of hiss by blowing 
through the nose, and stamps with the forefeet; whence its Kanaresename 
* Tiska* (Elliot). 

8. G. picticandata, Brooke: Blanford, Fauna Br. Ind. (Mammalia), 32g. 

The Tibetan Gazelle. 

Syn.— Procap R A picticandata, Hodgson, 

Vem. — Goa, ragao, Tibetan. 

Reference. — Sierndale, Mam. Ind., 467. 

Habitat,— Commonly found in Ladak, and north of Nepal and Sikkim, 
According to Kinloch, its habitat is on the plateau to the south-east of the 
Tsomoriri lake, on the hills east of Hanle, and in the Indus Valley from 
Demchok, on the frontier of Ladak, as far down as Nyima. 

Characteristics.— Height of the male from i8 to 24 inches. Length 
from snout to rump 43, tail 0*75 inches. Colour in winter is a light sandy 
fawn above, the lower parts are white. They are not as a rule shy. 
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Fibre — This is probably the Antelope called tsodhyi in Tibet, which, 
Baden Powell says,;affords a wool which is obtained from Lahaul {Conf. 
w'ith Pantholops hodgsom below). 

9. Gazella subgutturosa, Blain ; Blanfordi Fauna Br, {Mammalia), ^28. 
The Persian Gazelle. 

Syn.— Antilope subgutturosa, Guldensiadt, 

Vern. — Ahu, Pers. 

Reference. — Sterndale, Mam. Ind., 466. 

Habitat.— Highlands of Persia, Central Asia, and on British territory 
in Pishin, north of Quetta. 

Characteristics. —The horns, which are confined to the males, are 
lyrate, annulate, with the points turned inwards. There is a well-marked 
lachrymal fossa, and infraorbital gland. Colour upper surface sandy, 
under surface white, as far as the tail. Tail blackish-rufous, 

10. Hemitragus hylocrius, Blytk: Blanford» Fauna Br. Ind., {Mammalia^) 5/7. 
The Nilghiri Wild Goat or Ibex. 

Syn— Kem AS hylocrius, Carpa warryato, GT'ay/ G. hylo- 

crius, Sclater. 

Vern. — Tam. j Kan.; Mulld-abu, Mal, 

References.— Mam. Ini., 283^ Siemdale, Mam. Ind., 451. 

Habitat.— Found on the Western Ghats (Nilgiri and Anaimalai hills) 
and southward towards Cape Comorin. 

Characteristics.— “ The adult male, dark sepia brown, with a pale 
reddish-brown saddle, more or less marked and paler brown on the sides and 
beneath ; legs somewhat grizzled with white, dark brown in front and paler 
posteriorly *, the head is dark, grizzled with yellowish brown, and the eye 
IS surrounded by a pale fawn-coloured spot ; the horns are short, much 
curved, nearly in contact at the base, gradually diverging, strongly keeled 
internally, round externally, with numerous close rings not so prominent as 
in the last species. There is a large callous spot on the knees surrounded 
by a fringe of hair, and the male has a short stiff mane on the neck and 
withers. The hair is short, thick, and coarse** {Jerdon). The length of the 
adult male is, according to Jerdon, 4 feet 2 inches to 4 feet 8 niches, and the 
height at the shoulder 32 to 34 inches. Sterndale questions this latter 
measurement, which, he says, is much under the mark. The horns are 
occasionally 15 Inches, rarely more than iz. 

Food.— As an article of food, the flesh when hung is said by the Rev. 
Mr. Baker, in a cStTespcmdence with Mr- Blyth, to be ecjual to Welsh 
mutton. 

XI. H. jemlaictis, Adam8; Blanford, Fauna Br. iHd. {MaU^atid), god. 

The Tehr or Ta^r. 

Syn. — Capra jEMLAHiCA, Ham.; C. jHAral, Hodgson; C. QU ad lii mam- 
mis, Hodgson; H. QUADRIMAMMIS, OR JHARAL, HodgSOn. 

Vern. — yharal, Nepal $, ihar iakrni Kanawar; Hrds, jagla. 

Kashmir; Tehr, jehr, kart, esbic eshi $, Pb. 

References. As. Res., xmii., pt, 2, p, 129 ; Jour. As. Soc. 
Beng., IV., 710; V.,2S4; Jerdon, Man. Ind., 286, Blanford, Jour. 
As. Soc. Beng, XLI., pt. 2, 40 ; Lydekker, Jour. As. Soc. 

XLVI,, 286; Sterndale, Mam. Ind., 449; Ward, Sporismm^s 
33“34-* 

Habitat,— Found throughout the entire range of the Himalaya at High 
elevations between the forest and snow limits. 

Characteristics. — ^The male is of various shades of brown, varying 
from dark to yellowish. There is no beard, the face being smooth and dark 
ashy, but on the fore quarters and neck, the hair lengthens into a magnifi- 
cent mane, which sometimes reaches to the knees. The horns are triangu- 
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lar, the sharp edge to the front ; they are to to 1 1 inches in circumference 
at the base where they touch, and taper to a fine point at a length of 12 
to I i inches. The height of a male is 36 to 40 inches, the length about 
4 feet 8 inches to the root of the tail. The female is much smaller and 
of a reddish brown or fulvous drab above, with a dark streak do^n the 
back, whitish below; the horns also are much smaller. 

Food. —The FLESH of the male is at certain seasons very rank and dis- 
agreeable to English tastes, but is in high favour with the Natives. That 
of the female is excellent. In autumn the iahr becomes immensely fat 
and heavy. Dr. Falconer {Trans. Agri.-Hort Soc. Ini., Ill , 76) refers to 
this goat as affording a fleece very similar to that of the Chinese Tartary 
shawl fleece This circumstance Dr. Falconer took as justifying the opi- 
nion that the Chinese goat, if domesticated on the higher ranges of the 
Indian side of the Himalaya, would continue to yield its much valued 
fleece. 


TEHR. 


FOOD. 

Flesh. 

1262 


Fleece. 

1263 


12. Nemorhaedus bubalinus, W, Sclater ; Blanford, Fauna Br, Ini. {Mam^ 

The Himalayan Goat-antelope or Serow. [ malia), 515. 

Syn. — Antelope bubalina, Ho&gson. ; and A. thar, Hodgson; Capri - 
coRNis THAR, OgUby ; C. bubalina, N. bubalina, Jerdon. 

Vern. — Seroto, serowa, N.-W. P ; Sardo, N. W. Himalaya; Rdmu, haljt 
Kashmir; Goa, Chamba; Aimu, Kuna war; T-aww, Kulu 5 
Nepal; BhotiaofSikkim; Leptcha; Nga, paypa> 

Shan ; ShauU, Chinese. 

References. — Jerdon, Mam. Ind , 283; Blyih, Mam. and Birds ofBurma> 
46; Sierndale, Mam. Ind.,4S4; Ward, Sportsman^ s Guide, 35-37. 

Habitat. — The whole of the wooded ranges of the Himalaya from 
Kashmir to Bhutdn, and thence to the ranges dividing China from Burma; 
at elevations between 6,000 to 12,000 feet. 

Characteristics. — Black, more or less grizzled on the back, on the 
flanks mixed with deep clay colour it has a black dorsal stripe, the forearms 
and thighs anteriorly of a reddish brown colour.^ The rest of the limbs are 
hoary, beneath it is whitish in colour. The hair is scanty except on the 
neck on which there is a thick harsh rough mane. 'I'he horns are stout, 
roundish, ringed more than half way, tapering, much curved backwards, 
slightly divergent with the points inclining outwards ; the average length 
is about 10 inches, but they are said to reach 14 occasionally. The length 
of the male is 5 to 5I feet, tne height at the shoulder about 3 feet 2 inches. 
Weight about zoolb. 

Food. — The flesh is coarse. 

13. N. sumatrensis, Cantor ; Blanford, Fauna Br. Ind. {Mammalia), 514. 

The Burmese Goat-antelope. 

Vern. — Tau-tshiek {Tau-myin in Pegu) Burmese; KamUng-utan, 
Malay. 

Habitat.— According to Blanford this species differs so slightly from 
N. bubalinus, only in being more rufous and probably smaller in size, that 
he is inclined to regard them as one species. Blyth {Cat. Mam. and Birds 
of Burma {1875), 4^) that this animal is distributed from Arakan 
through Pegu to the extremity of the Malayan peninsula. 

Medicine,— According to Orawfurd the horns are valued by the 
Chinese for certain alleged restorative properties. 

41. Ovis hodgsoni, Blyth / Blanford, Fauna Br. Ind. {Mammalia), 494. 
The great Tibetan Sheep. 

Syn.— O, AMMON, Horsfield; O. ammonoides, Hodgson. 

Vern. — Nyan nyanma Ladak ; Nyang , nyand , hyan , nuan , niar , 

gnaw , Tibetan. 
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References. — Hodgson, As. Res. {1S33), xviii., pt.2, 13S ; Blytk, Proc. 
Zoo. Soc. {1840), p. 65 ; Hodgson, Jour. As. Soc., X., 230, pi. i, f. 1 / Jer- 
don Mam. Ind., 2^ ; Hooker, Himalayan Jour., 1 , 234 ; Blanjord, 
Jour. As. Soc., Beng , xh , 40 ; Ward, Sportsman' s Guide, 40~47‘ 

-Habitat. — This magnificent wild sheep (probably the largest of the 
genus) does not usually occur on the Indian side of the great snowy ranges, 
but is said to be occasionally met with near the sources of the Ganges. In 
summer, it is seldom met with at a lower elevation than 15,000 feet, and 
it is often found much higher up amidst the snows. 

Characteristics. — Male usually stands 3J to 4 feet in height, and 
length from nose to rump 6 to 6| feet. Horns of an adult male 36 to 40 
inches long, round the curve, and the girth 16 to 17 inches. The horns are 
said to be sometimes so enormous that the animal cannot feed on level 
ground as the horns reach below the level of the mouth. The longest 
horns on record are 53 inches, and girth 24 inches. 

Food. — The flesh is excellent ; it is always tender even on the day it is 
killed, and of very good flavour {Kinloch, Large Game Shooting in Tibet). 

Domestic and Sacred. — It is the shiest and wildest of all animals, and 
is very hard to kill. To shoot the Ovis ammon is the highest ambition of 
the sportsman on the Himalaya {Jerdon) Cunningham states that the 
HORNS along with those of the ibex and the sha (O. vignei) are placed on 
the religious piles of stones met with in Ladakand other Buddhist countries. 

Blanford says that O. brookei has now been ascertained to be a wild 
hybrid between a male O. hodgsoui and female O. vignei {JSterndale, 
Jour. Bomb N. H. Soc.^ /., p 33), male of the great sheep in Zanskar 
having taken possession of a small flock of O. vignei ewes, and bred with 
them. The converse, a hybrid between the male O. vignei and female 
O. hodgsoni, has also been shot by Major C.S Oumherlsind [Prop. Zoo. 
Soc., 288^, p 831). The hybrid in the latter case was found with a flock 
of O. hodgsoni. 

15. Ovis nahura. Gray ; Blanford, Fauna Br. Ind. {Mammalia), 4gg. 

The Bharal or Blue Wild Sheep. 

Syn. — o. BURRHEL, Blyth; 0. NAHOOR, NAYAUR, HodgSOn ; O. NAHURA, 
Gray ; Pseudo ' s nahoor, Hodgson. 

Vem. — Bharal, hharar, hharut {males often menda, a ram). Hind. ; Na, 
sna, Ladak; Wa, war, Pb.; Neruaii, Nepal; Naognao, Bhotia. 

References. — Hodgson, As. Res. XVIII., pt. 2, p. 13S : Blyih, Cat., p. 
178 ; Jerdon, Mam. Ind,, 2g6 ; Blanford, Jour. As. Soc. Beng., XLI., 
pt. 2, #0 / Yark. Miss. Mam., p. 83, Pl. XIV ; Lydekker, Jour. As, 
Soc Beng., XZJX., pi, 2, 13; Sierndale, Mam. Ind., 438; Ward, Sports^ 
man^s Guide, 52-5^. 

Habitat. — Found on the Himdlaya, from Sikkim and probably, accord- 
ing to Jerdon, Bhutdn, westwards to the valley of the Sutlej and, in 
Sterndale's opinion, even as far as Ladak and Western Tibet. Blanford 
mentions near Shigar in Bultistan, and near Sanju south-east of Yar- 
kand to Moupin, and from the main Himalayan axis to the Kuenlun and 
Altyn Tagh. It is met with at great elevations, from the region of forest 
to the extreme limits of vegetation, or between 10,000 and 16,000 feet. 
In summer it generally keeps to the tops of hills and even in winter rarely 
descends below the forests. 

Characteristics. — The general colour of the animal is a dull slaty blue, 
slightly tinged with fawn ; the belly, edge of the buttocks, and tail are white, 
a line along the fl^nk dividing the darker tint from the belly. The edge 
of the hind limbs and tip of the tail is a deep black colour. The horns are 
moderately smooth with few wrinkles, rounded, nearly touching at the 
base, directed upwards, backwards, and outwards, the points being turned 
forwards and inwards. The female is smaller, the black marks are smaller 
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and of less extent, the horns are small, straight, and slightly recurved, the 
no^e is stiaighter. The young are darker and browner. The length of 
the head and body is 4§ to 5 feet ; the height is 30 to 36 inches, the tail 7 
inches, the horns 2 to 2^ feet round the curve, the circumference at the 
base is 12 to 13 inches [Sterndale^ Jerdon, etc)^ {Conf, •with p, $67.) 

Food The flesh in flavour is equal to the best Welsh mutton and is 
generally tender soon after the animal is killed. The bharal is fattest in 
September and October, 


BHARAL. 


FOOD. 

Flesh. 
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i< 5 . Ovis poli, Blythi Blanfordt Fauna Br. Ind, {M ammalia\ 4g6, 

The great Pamir Sheep; Marco Polo’s Sheep. 

Syn. — O. POLI and karelini, Severizoff. 

Vera. — Kuchkdr ^^mesh 5, Wakhan ; RasSf rush, Pamir; Kulja or 
gulTu S , Arkar E. Turkistan. 

References.-— Proc. Zoo. Soc. (1840), 62/ Sioltczka, Proc, Zoo. Soc. 
{1874)9 425 ) jerdon, Mam. Ind., 2gg ; Blanford, Proc. Zoo. Soc. {1884), 
326 ; zd. Yark. Mzss. Mam. So, 83 ; Sterndale, Mam. Ind , 424. 

Habitat. — “ The high Pamir and the plateaus west and north of Eastern 
Turkestan, extending to the Altai. This sheep only comes within Indian 
limits in Hunza, north of Gilgit” {Blanford). 

Characteristics. — This magnificent wild sheep has immense horns, 
less massive, but more prolonged than those of O. hodgsoni The horns ol 
one specimen were 4 feet 8 inches in length round the curvature and 14I 
inches in circumlerence at the base. Blanford says the extreme record 
raeasuiements are 75 inches and 1675 inches. Severtzoff estimates the 
weight of an old male at about 6oolb. 

Since this great sheep is not a native of India proper, it cannot receive 
more than the above passing mention Its horns, like those of O. 
hodgsoni and O vignei, are sometimes seen in the religious piles of stones 
met with in Ladak. 
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17. O. vig^nei, Blyth; Blanford, Fauna Br Ind. {Mammalia), 4g7. 

The Urial or ShA, by Hutton called the Bearded Sheep. 

Syn— O. CYCLOCEROS, Hutton; O. Montana, Cunningham; O. blan- 
ford Hume. 

Vera. — (J, 9 , Pers.; Sha {shat>o$, shamo^^, Ladak ; Urin, 

Astor j Koh-i-dumha, Afgh. ; Kock gad garandSt, Baluch & Sind • 
KarZ, gad2, Brahui; Urzal, Pb. 

References ^ Blyth, Proc. Zool. Soc. {1840), p, jro/ Hutton, Jour. As. Soc. 
Beng. XV., p. 132 ; id. Calc. Jour. Nat. Hist., II., p. 514 pi., XIX., 
{1842) , Cunningham, Ladak, p. igg, pi. Vll., {18S4) / Hume, Jour. 
As. Sor. Beng., XLVJ., pt. 2, 327, pi. IV., {IS77) : Jerdon, Mam. 
Ind., 204; Sterndale, Mam. Ind., 43$; Murray, Vertehate Zool. of 
Sind, S9 / Ward, Sportsman^ s Guide, 48-5/. 

Habitat.— Found over the whole Salt-range of the Panjdb, on theSulai- 
man range across the Indus, the hills of Hazara, and those in the vicinity 
of Peshawar. According to the late Mr. Dalgleish it also occurs consid- 
erably farther east in Northern Tibet. It is also reported to be found at 
Aster and Gilgit to Afghanistan. It is met with at altitudes of from So'^ 
to 2,000, rarely 3,000 feet (the urial) and up to 12,000 and 14,000 feet 
(the sha). 

Characteristics. —Of a general rufous brown colour, with a long thick 
black beard, mixed with white hairs from throat to breast, reaching to the 
knees ; legs below the knees and feet white, belly white, the outside of the 
legs and a lateral line blackish in colour. The horns of the male are sub- 
triangular, much compressed laterally and posteriorly, transversely sulcated, 
curving outwards and returning inward towards the face. The female is 
of a more uniform pale brown, with whitish belly, no beard, and short 
straight horns. The adult male is about 5 feet in length and 3 feet high ; 
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the horns measure from 25 to 30 inches long round the curve. O. cycloceros 
(urial) is regarded by some zoologists as a distinct species from 0. vignei 
(sha) Blanford states that he cannot find any distinctive characters, those of 
colour being merely individual, while some of the skulls and horns appear 
indistinguishable. 

Fibre^ — This animal apparently affords part of the wild pashm known 
as tkosh. 

Food. — ^The flesh is good and well flavoured. 

Domestic Uses.— Hutton says it possesses *'a moderate sized lachcry- 
mal sinus which appears to secrete, or, at all events, contains, a thick gummy 
substance of good consistency and a dull greyish colour. The Afghdn 
and Baiuch hunters make use of this gum, by spreading it over^ the pans 
of their matchlocks, to prevent the damp from injuring the priming. The 
urial has been bred freely with tame sheep. The occurrence of wild hy- 
brids has been noted under O. hodgsoni^ p. 556. 

18. Pantbolops hodgsoni, Hoigsom Blanford^ Fauna Br, Ind. {Mam~ 
The Tibetan Antelope ; The Chiru. \malia)i 52^ 

Syn. — Antilope (oryx) kemas, iJ. Smith; A. chiru, L£sson ; Kemas 

HODGSONil, Gray. 

Vern. — Tsus S^ckus 9, chiru, chuhu, isos, Tibetan. 

References. — 'Jerdon, Mam, Ind,, 282 ; Stemdale,Mam. Ind., 469 ; Ward, 
Sportsman! s Guide, 72-73* 

Habitat. — Probably throughout the Tibetan plateau, from 12,000 to 
18,000 feet elevation (Blanford). 

Characteristics. — Hodgson states that the male may measure 50 
inches from nose to rump, tail with hair 9 inches, height at shoulder 32 
inches. In colour pale fawn above, slaty grey towards the base, white below. 
The horns, ten in number, measure from 24-26 inches long, jet black, smooth 
and polished, encircled by a number of rings from 15 to 20 in number, 
extending from the base to within 6 inches of the top. Jerdon says 
that “it is probable this animal may have given rise to the belief in the 
unicorn ; for at a little distance, when viewed laterally, there only appears to 
be one horn, there is so little divergence throughout their length.” 

Fibre. — In some respects this answers to the animal that might at least 
afford some of the much prized form of wild pashm designated ihosh. 

Domestic Uses.-^*‘The horns are beautifully adapted for knife 
bandies” {Kinlock). 

ip, Tetracems quadncorms. Gray ; Blanford, Fauna Br. Ind. {Mam* 
The four-hornbh Antelope. \malia), $jg. 

Syn. — ^Tetraceros chickera, Antilope (cervicaprX) quadri- 

coRNis, Btainmlle. 

Vexn.^Chousingha, ckouka, doda. Hind.; Benkra, MahR.; Bhokra 
Phohra, Guz. ; Bhirki, SaugoR; Bhirkura <?, bhir'9» Gondi; Bhirul, 
Bhefl , Koiari, Chltia Nagpur ,• Kurus, Gonds of Bastar ; Konda- 
gori, Tel. ; Kondguri, kaulla-kuri^ Kan. 

References — yerdon. Mam. Ind., ^4; Sierndale, Mam Ind., 479, 

Habitat. — In most parts of India, especialiy where the country is wood- 
ed and hilly. Throughout the Bombay Presidency it is common, also in 
the wooded parts of Rajputana and the Central Provinces {Blanford). It 
is not met with in Ceylon and Burma. 

^ Charact'ERIStics. — A small animal 40-42 inches in length, tail 5 inches, 
height at shoulder 24-26 inches, slightly higher at the croup than at the 
shoulder 5 weight about 43ft. Colour brownish-bay above, shading into 
white along the middle of the belly, but the colour varies somewhat 
according^ to locality. The anterior pair of horns are the shorter, measur- 
ing i-ii inches, the posterior 3-4 inches. In the Madras Presidency, 
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the anterior set of horns is said to be mostly absent, the skull of the 
adult animal showing only rudimentary projections. If taken young, it 
can be tamed. 

Food. The flesh is not good eating, but can be made more palatable 
by being cooked with mutton fat. 

DOMESTICATED GOATS. 

Hodgson gives the following as the chief distinctive features of Goats 
from Sheep : — 

Horns in both sexes : no mufle : no eye-pits : feet-pits in the fore-feet only, or 
none ; no inguinal pores nor glands : no calcic tuft nor gland : mammae two t odour 
intense m males : and a true beard in both sexes, or in males only.” 

These animals are further distinguished by horns, directed rather upwards and 
backwards than circling sideways to the front, as in the sh *ep proper, by the obliquity 
of thar insertion on the lop of the head, their less volume, greater compression: less 
angularity, and, above all, by the keeled character of their sharp antral edge. The 
tail of the goats is shorter and flatter than in sheep j their chest or knees frequently, 
bare and callous ; and their hairy pelage apt to bp of great and unequal lengths.” 
‘ It must be recollected'’ adds H odgspn, “that the so-called wild goats of theHima- 
laya (the jharal or fekr) are not goats at all ; for they have four teats, a moist mu;5zle, 
and no interdigital pores or feet-pits.” (Conf. wttk Sheep, p. 567.) 

GokT,Eng.; Chevre, Ziege, Germ.i Kafros, Gn,* Becco, 
CAPRA, It ; Cabra, Sp . ; Kechi, Turh 

(siie-ffoat). Hind.; Bakra, (male), bakri, 
(female), N.-W. P.; Gharsa (wild-goat), (male), (female), 

P - * ^ kambing, Malay.; Mas, ieys, tuyus, Arab. 

Himalaya, your As. Soc., 

Royle ; Southey ; Godroni Sterndale, 
Balfour Cyclopadia, India! 

TTflTiifaf T'U -7^ Agru ! Ure, Did. Arts, etc., Encycl. Brit., etc., etc. 

M ^ ifr*' ^ domesticity over both 

Uld and. New Worlds, and various opinions have been expressed by 
naturalists as to the original stock from which it is descended. The pre- 
valent and most probable opinion is that the various domestic breeds 
are descended from several wild species, some of which may be extinct. It 
was a domestic animal in Asia and Europe before the dawn of history, but 
was quite unknown in the New World before the advent of the Spaniards. 
. , Breeds of Goats in India. 

Wnters on agriculture describe about twenty-five different breeds of 
goats in India; but as the distinctions between some of them are but little 
they inter-breed freely with the village goat of the plains, 
f describe here the commonest breeds and those in 

which the leading characteristics are most distinct. From the standpoint 
ot the FLEECE there may iDe said to be four chief types ; — 

(a) Ih^ pashm-yielding goats of the upper alpine ranges of the 
Himalaya, more especially on the northern slopes and in Tibet. The 
wool or upder-coat obtained from this breed is the Shawl Wool ” which 
isv\(0ven into pashmina fabrics and shawls. As already pointed out, in 
some respects, this animal resembles the Ibex (C sibirica, pp. 552, 636). An 
ide^ of the importance of this fleece and of the manufactures therefrom, may 
drap^p from thp fact of the English name ** shawl having been derived 
irom the Persian t^rm shal. It would appear that the English- word was 
not geneiially used till after the middle of the eighteenth century. The 
creation, in tot, of the British manufactures in shawls is almost solely 
attributable to Mr. MoorcrofPs numerous reports on, and specimens of, 
the Kashmir manufactures of pashm and wool. 

(^) The ^aif-yielding goats. The long, soft, mohair-like fleece of this 
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breed is made into the fabric known as pattu, which may be described as a 
coarse though durable tweed, largely used by the Natives of the Himalaya 
for clothing, and the better qualities of which are sometimes worn by 
Europeans, especially for shooting suits. The various breeds of this goat 
inhabit the southern slopes of the Himdlaya, from the region of perpetual 
snow, down to the zone of oaks By some writers the more alpine breeds 
are simply the pashm goat, altered through the moister nature of the 
southern, as compared with the northern, slopes of the Himdlaya 5 by others 
all have been derived mainly from the same stock as the Sind and 
Baluchistan goats. They possess much in common with the Wild goat," 
C. segagrus, {p. 551) except that on the higher ranges they afford, in addi- 
tion to the pat fleece, a winter coat of mieviov pashm. Fuller practiculars 
will be found regarding these goats in the paragraph below on Himdlayan 
goats. 

(c) Sind, Rajputna^ and Baluchistan goats^ -‘hair-yielding This 

group may be accepted as embracing all the hair-yielding goats of India. 
They are found on the lower hills up to altitudes of 6,000 feet. The 
breeds on the higher sections of this area approach the ^a^-yielding 
goats and those of the lower may be said to be scarcely separable from the 
’ ordinary village (non-hair-yielding) animal. The intermediate breeds 
(between these two extremes)'^afford the commercial (good) qualities of goats 
in hair. In many respects the goats of this section may be said to possess 
less evident denvation from the wild goat of Sind than do the pat goats. ^ 

((f) The village goat of the plains of The hair of this animal is 

too scanty, and withal too coarse, to be of any value. It is only utilizable 
in the manufacture of ropes, sacks, cheap floor-mats, etc., like the long, 
coarse hair combed out of the superior fleeces of the above breeds. The 
village goat of India is in fact reared more on account of its milk, flesh, 
and skin than its fleece ; selection and development have accordingly, for 
centuries, been directed to these objects, with the not unnatural loss of any 
value as a fleece-yielder. 

The development of the village goat of India and of the neighbouring 
Asiatic countries, where the objects named have been aimed at, has re- 
sulted in quite as diversified a series as can be shown under the fleece- 
yielding group. Some are tall with long legs, others short and well 
built. A very extensive range of colours is also met with, but white or 
black are the most prevalent. Others are grey, brown, chocolate, parti- 
coloured or blotch^. In the character of the nom an equally diversified 
range exists. Some have no horns at all, others short, stout horns arching 
backwards, whilst straight horns may be seen, and horns spirally twisted, 
some even- resembling those of the markhor (C. falconed* Conf, with 
p, 551). In the matter of horns it may be here remarked that Darwin 
urged that a correlation exists between the horn and the hair or wool of 
both sheep and goats. The Angora white goat, with boms, has long 
curly hair, those without horns have a close coat. In general terms it may 
in fact be said that the more spirally twisted the horns the more curly the 
wool. The ears of the goat also afford useful characteristics as marking 
almost, degrees of domestication. It has been urged by many writers that 
dependence on man for protection has rendered the possession of erect, 
mobile ears (to catch every passing sound), unnecessary, and, accordingly, 
in most domestic breeds, the ears have become pendant. The degree to 
which this has been carried, as also the size and length of these largely 
disused^ organs, is charactenstic of certain breeds both of village and 
fleece-yieldmg goats. The arching (romanizing) of the nose is another 
character of much interest. The peculiarities of the eyes have also been 
regarded as of val^e, but this is perhaps more in distinguishing sheep 
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from goats than in separating the breeds of goats. No goat, for example, 
is known to possess the eye-pits which are so striking a peculiarity of 
sheep. Sheep also have feet pits, but in goats these exist in the , fore-feet 
only, or are entirely absent. Both Hodgson and Blyth urged the value 
of this character in distinguishing joints of meat, by the purchaser insist- 
ing that the hind quarter should be sold with the trotter attached — a 
practice now almost universal in India. It is thus possible to at once be 
sure if the joint be mutton or goats’ flesh- The male goat is always intensely 
odoriferous, sheep never ; but it is not known if there be distinctive charac- 
ters in the odour of different goats. The mammae or teats are al way s 
two in goats, but according to Godron these organs vary considerably in 
the different breeds. They are elongated in the common milch goat, 
hemispherical in the Angora race, bilobed and divergent in the goats of 
Syria and Nubia, etc. Some Indian goats possess teat-like formations 
on the neck, a peculiarity which Mr, J. Thomson observed in the Massai 
goats of Africa, but which Prof. R. Wallace informs the author he has 
seen in sheep and even in pigs. {Conf. with pp. g6g, 571.) 

Having thus briefly mentioned some of the more striking peculiarities 
of goats, an enumeration of the chief breeds of India may De now attempted, 
the remark being premised that with the exception of Mr. B. H. Hodgson's 
valuable paper on the Sheep and Goats of the Himalaya and of Tibet, and 
Captain T. Hutton’s paper on the Sheep and Goats of Afghanistan, the 
subject has never been systematically studied. The writer is, therefore, 
unable to do more than allude by name to the forms referred to by various 
wrilers. 

L— South Indian Goats.— These are smaller than those found in the 
north, and have shorter and less abundant hair. 

II. — North Indian Goats.— The north Indian goat is a much finer 
animal than that from the south. Hfs build is more massive, and his hair 
longer and more flowing. The ears are long, large, and perfectly pendant. 
The colour of the hair is most frequently black, pr black and tan, but some 
are ^^hite, black and white, or with a variety of black, white, and tan spots 
(Wallace). This appears to be the Jamnapari gnat of Hodgson in the 
remarks below regarding the dugi goats of the Himalaya. 

III. — Nepal Goats.— These have long, flapping ears and rounded or 
Roman noses, whilst others have hollow or saddle backs. The colour of 
the hair is black, grey or white, with black blotches. 

IV. — Bengal Goats. — These are very much like the goats of Madras, 
but,^ if anything, they are smaller, more frequently black, and very often 
destitute of horns. They are never herded in flocks \ each villager possess- 
es one or two, and these are allowed to feed as best they can on the roads 
(picking up leaves, straw, etc.,), on wayside vegetation, hedges, etc. Like all 
other village goats they are most destructive, as they will eat almost any- 
thing and pull out at the roots the plants on which they browse. Their 
teeth tear rather than cut, hence the injury these animals do to plantations, 
if allowed access to young trees or shrubs. It will be seen that Hodgson, 
in the account given below of Himalayan goats, indentifies this animal with 
the dugugcreH of the Himalaya {See p. 565). 

V. — The Goats of hill tracts, such as the central tableland, the 
Deccan, Sind, Rajputana and Baluchistan. These, in most of their char- 
acteristics, resemble the ordinary village goat, but their hair is more abun- 
dant and woolly. The horns often large, but only in exceptional or special 
breeds are they straight and twisted. They are herded with sheep and 
cattle in large flocks, and feed on the sub -arborescent vegetation of un- 
cultured land, never taking grass, however good it may be, if leaves of 
bushes or young trees be available. These are the hair-yielding breeds of 
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India, but a very extensive series of animals has, by this classification, been 
lumped together. Until goats have been made the subject of a special 
study, this defect must continue to exist. The reader may be able to 
judge of the extent of our ignorance of the breeds of sheep and goats from 
the interest Hodgson (in 1847) was able to give to his study of the breeds 
of one tract of India, namely, the Himalaya. 

VI. — Syrian Goats. — Hybrids of this breed, commonly designated 
Aden goats, are well known in India, whither they are imported by Arab 
traders and passed off under the name of Angora or Kashmir goats. They 
have long, flapping, pendent ears and slender limbs, and are covered with 
long, shaggy hair, which, m the pure breed, is of a black colour. Their horns 
are somewhat erect and spiral, with an outward turn. 

VII. — Himalayan Goats. — The remarks which the writer has to offer 
on this subject are simply an abstract of Hodgson’s paper, which will be 
found in the Journal of the Asiatic Society of Bengal, Vol. XVI, ( 1847), 
Pt. 2, pp. 1003-1026, ^ Mr. Hodgson was well qualified to deal wdth the 
subject he discusses, in the pajDer quoted above (and the original of the 
article will richly repay perusal), is illustrated with very good draw ings of 
the Himalaya and Tibetan sheep and goats. Hodgson gives the follow- 
ing breeds of Goats : — 


1ST Changra. - This is the common domestic goat of Tibet— a breed of mod- 
erate size,^ which is distinguishai by the uniform abundance of its long, flowing, 
straight hair, which descends below the knees and hocks, and covers pretty uniformly 
the whole animal. Even the l^s are abundantly clothed, and the head, with its ample 
forelock and beard, shows the same tendency to copious development of haii . 
Underneath, especially in winter, the body is also covered with a sub-fleece of 
exceeding fine wool. This is not a very large animal as its mean height is only 
2 feet, but its horns are long Oi to feet) and curved. Tht ckdngrd is wanton, 
capricious, restless, impatient of restraint, and in docility far inferior to that of Tibetan 
sheep, though he is better able to endure change of climate. An attempt to handle 
him evokes his impatience of all but lax control. He will not submit like bis neio-h- 
bour the hunia sheep to carry burdens. He may be bred and herded with facility, 
but he requires a large range and liberty to please himself whilst grazing. 

In the dry cold plains of Tibet, the chdngrd flourishes, and it is probable there 
are nurnerous sub-breeds, the more alpine ones oririnating the various qualitips of 
^hm (see the remarks on this subject below) ; but although he may he reared in the 
Cis-Himaman mountains and even in the lower or central tracts,the tkdngrd loses there 
his paskm fleece. He may also ^ kept alive in the southern divisions of the Himalaya 
or on the plains of India, but will not breed when removed to any great distance troin 
his alpine habitat. Hodgson mentions the fact that a Kirghis breed allied to the 
chdngrd had been conveyed in safety to Europe, and bred in the alpine parts of 
France. Bogie, also Turner, and later still Moorcroft, attempted, but failed to 
oinv^ the Tibetan pashm gcats to Europe. Even the Kirghis animal lustmen- 
^n^ did not produce in Europe and the large sum of money spent in the 

effort to convey it to Europe and to acclimatise it was thus quite futile.” 

Hodgson somewhat significantly remarks that the chdngrd " closely allied 
to the celebrated shanal goat,” It would thus appear that he accepted the true Pashm- 
yielding anirnal ^ possibly distinct from the ordinary Tibetan goat. It would seem, 
however, probable, as already bu^gested, that the superior quality of Tarfani pashm*’* 
IS obtained from at most but a spcial sub-breed of this animal. The Natives of Tibet 
says Hodgson, '' manufacture ropes, caps, and coarse overalls out of the long hair, 

sub-fleece, mixed occasionally with the 
jwl of tte sdingta she^. The Besh of the chdngrd, especially of the kids, is excel- 
Imt, and IS much eaten hy the Tibetans and Cis-Himalayans, even the Hindus of the 
antral r^on, import larg'e numbers for food and sacrifices, especially at the 
™ autumnal fe^val. But upon the whole, the Tibetans prefer the 

mutton of their sheep to that of their goats.” < ^ 

characteristics the is a medial-sized goat, with a fine small 

neck, a long yet full body, short rigid limbs, and a short 
o ""O"® nearly nude below, than in 

the sheep, and frequently earned more or less elevated, especially in the males. The 

S. 1305 


Pro duds of India, 


563 


Domesticated Goats of India. 


(G. Wait) 


SHEEP 

and Goats. 


narrow, oblique muzzle is covered with hair: the longish face and nose quite straight, 
the short forehead, arched both lengthwise and across, and furnished with an ample 
forelock • and the small brownish yellow and saucy eye placed high up or near 
the base of the_ horns. The horns, which are inserted very obliquely on the top of 
the head, aie in contact with their central sharp edges, but diverge towards their 
rounded posteal faces, and curve upwards, outwards and backwards, with much diver- 
gency and with one lax spiral twist, leaving the flat smooth points directed upwards 
and backwards. The compression of the horns is great, so that their basal section is 
elliptic or rather acute conoid, and the keel is neither very distinctly separated from the 
body of the horns, nor does it exhibit any salient knots, but is rather blended laterally 
into the surfaces,*" and chiefly indicated by the deflexion of the wnnckles of the horns, 
which are numerous and crowded but not heavy, and go pretty uniformly round the 
horns, but form a decided angle at the commencement of the keel. The ears are 
longish, narrow, obtusely pointed and pendant, with very little mobility. The short 
strong rigid limbs are supported on high vertical hoops, and have obtusely conic false 
hoofs, pretty amply developed behind them.” Perhaps the most general colour of the 
(kdngrd is white, tinged with slaty blue. But the white is seldom unmixed, and the 
limbs and sides of the head are apt to be dark. There are frequently dark patches on 
the body, and often the whole body is black or tan, the limbs and face only being 
white.” Hodgson recognises this animal as a strongly marked derivative from the 
‘"Wild goat,”C. aegagrus {See pp, SSo-Si), He adds that “in chdngrd there is, in 
fact, hardly any deviation from the wild type, except in the large and pendant ears j 
so that domestication would seem to have made less impression on these animals than 
on the sheep, though its effects on both groups have been less obliterative than 
is generally supposed.” 

Captain Hutton who, while resident at Kandahar, devoted much careful study to 
C. aegagrus in domestication and cross-bred it with the common goat, arrived at an 
emphatic opinion apposed to that advanced by Hodgson, namely, that the Persian 
and Afghan goats, at all events, were not derivable from C. aegagrus. Hutton 
wrote ot C. aegagrus that it “ is rendered interesting from its being now the 
prevalent opinion among naturalist, that from it have been derived our domes- 
tic breeds. The question, notwithstanding is far from being decided, and a few 
remarks on the subject may, theiefore, be considered not unworthy of attention. If 
be the stock from which our domestic goats have sprung, it should follow, 
tliat the differences which they now exhibit in general appearances, have been induced 
by domestication ; and it is asserted, that the two breeds should be capable not only 
ot freely pi oducing offspring together, but that such offspring should likewise be, 
capable of breeding znier se ; yet, on this point, there seems to being something more 
than a doubt for the offspring of the goats, which was formerly in the Pans Mena- 
gerie " were either prematurely brought forth, or lived only a short time, in a sick or 
languishing condition.’ ” Hutton then proceeds to detail his experiments which may, 
by most readers, be regarded as establishing more than Hutton believed, the fact that 
a cross between C. aegagrus and the domestic goat is not only possible but that the 
progeny are likely to be fertile inter se, Hutton very wisely adds that all past 
experiments, including his own, have not been repeated sufficiently often to establish 
the point. He therefore passes to the consideration of other features which are of 
some interest. The female of C. aegagrus, he points out, is altogether destitute of a 
beard under the chin, whereas the domesticated breeds of Persia and Afghanistan j 
utiiformly possess a beaid. Hutton^’s, half-bred animal followed its domesticated 
parent in the possession of a beard, from which circumstance he argues that the beard 
must have been a specific character in both male and female of the type from which 
the domestic goat had been descended. T. his contention, he maijitained, was strength- 
ened by the fact that the beard was retained even in the second and third generation 
of his cross-breeds. Further he contended that in C aegagrus the horns are very close 
together at the insertion, whereas those of the domesticated animal ate far apart, and 
in all his^ crosses the horns were in this respect like those of the domesticated an- 
cestor. The ears also are, he points out, small and erect in the wild animal, while 
in the offspring of the tame goat and in the tame goat itself, the ears are large and 
pendant. It may, however, be remarked that apparently all Hutton’s experiments 
were from a female of C. segagrus crossed with the domesticated male. The re- 
sults might have been very different with a male wild animal on the tame female. 
His original half-bred female was crossed repeatedly by tame goats, and these again 
similarly crossed. In most of Hutton’s half-breds the strongest strain was, and 
naturally, towards the domestic ancestoi , except in their timidity and agility. 
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In these characters alone they resembled their mother.* Hutton’s observation 
of the use of the horns m the wild animal has been olten alluded to by subs^^quent 
writers. Being struck with the immense size and strength of these appendages, he 
was disposed to think them next to useless, until on one occasion he witnessed one of 
his males of C. aegagnis miss its foothold and prepare for a fall that might have 
proved fatal. No sooner did he feel himself falling than he bent his chin firmly 
down upon his breast, so as to bring his long recurved horns to the front, and upon 
thesehe received the shock of his fall, without sustaining the slightest injury.'' 
What wonder, therefore, that when domesticated and freed from the danger of falls, 
such as the wild animal must be constantly exposed to, the horns should become less 
and less necessary and alter materially in shape and form, and even disappear entiiely 
in certain races. 

_ 2ND, Chapu. — ^This is the Chydp^ or Chdpd of the northern region of the sub- 
Himalaya. “ This breed bears the same relation to chdn^rd as the kdgta sheep 
do to the barwdl, that is, it is invariably of much smaller size than the chdngrdj and 
has a different habitat, with general similarity of structure and appearance ; yet not 
wanting points of diversity. The ears of the chydpu are invanably smaller, and less 
pendant than those of the chdngra ; and what is deserving of attention, the feet-pits 
are not constant m the chydpd, but are occasit'nally wanting, as in the dugu, a 
species presently to be described.” “ The chydpu is further distinguished from the 
chdngra by the very various flexure of the horns of the former, which are sometimes 
erect, and sometimes curved backward^ in the sickle style; sometimes spirally twisted, 
and sometimes not so; and, again, the ears of the chydpd^ always short as compared 
with those of the chdngrdy are occasionally so in the extre e, bearing the truncated 
appearance of the same organs in the barwdl sheep.* Lastly, the chydpd is neither 
so frequently, nor so much coloured as the ckdngrd. The chydpd is a small breed 
fully I less than the chdngra,’^ ** The long hair and fine sub-fleece, the ample fore- 
lock and beard common to both sexes, the sexes both horned, the invariable absence 
of the eye and groin-pits, the feet-pits present in fore-feet only, the long straight 
face, short arched forehead, keen and saucy eye, short spare neck, long full body, low 
rigid limbs, short high hoofs, conic obtuse false hoofs, and short depressed tail; and 
lastly, the invariable two teats, are marks alike of the chdngrd and ckydpd. But the 
gay and independent look of both is augmented in the lesser breed by the finer and 
more mobile ear, now erect, now forward, and anon backward, as each internal im- 
pulse or external signal prompt” “The females are not much less than the males, 
nor are their hot ns very materially less, nor different in form. The prevalent colour 
is white; but some are mottled or blotched with black or with tan; and the belly and 
limbs, and a lateral mark down the head from horns to nostrils, are often dark. So 
too are the ears; whilst the prevalent white colour is frequently flavescent and straw- 
tinged.” “ They are of strong constitutions and hardy habits, but love cold and 
short aromatic pastures, and as these can be found only in the Cachar region of the 
Cis-Himalayan mountains, to it the chydpds may be said to be confined, the immense 
numbers of them are imported into the central hilly region during the cold months 
to satisfy the flesh-loving habits of the people of that region, who also occasionally 
w^ve the long hair and fine wool of the ckydpd into appropriate manufactures.” 

^ In economic point of view, I apprehend that the chydpd, not less than the chdngrd, 
isanobjertwdl deseryii^ the attention of aU those , who aspire to benefit their kind 
or themselves by multiplying the resources and materials ot our stupendous manu- 
facturing system.” Hodgson adds that the chydpd would flourish wonderfully in 
the direst of our hilly countries, in Wales, England or Scotland. 

^ 3RD SlNAL.—! h^sindl or sinjdl bre^ is large and finely proportioned ; the breed 
is, says Hodgson, the especial race of the Cachar, where the chydpd, though now 
abounding, is, no doubt, a not very remote immigrant from Tibet. ” But the 
now IS, and has been for ages, proper to the more northern parts of the sub- 
Himalaya, including the whole of the northern region and a small part of the 
centrm. In these latitudes the sindl abounds from the Kali to the Tirsul or 
from^Kumaon to Nepal proper; and probably beyond these limits, both west and 
east. 1 he Magars, Giirdngs and Khas too, rear the sindl, whose ample hairy 
surcoat and fine sub-fleece, though both inferior to those of the chdngrd and chydpd 
are yet capable of being, and actually are, applied to the manufacture of ropes and 


In connection with the subject of the persistency (or prepotency of the peculiarities 
of domerticated animals, the reader might consult the opening paragraphs of the 
chapter below on Dome-'vticated Sheep, pp. 567-570, and again pp. 575-582. It is an 
accepted principle in breeding that the prepotency of the sire is likely to be stronger 
than that of the dame. 
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of blankets, serg-es, and caps, and only not more efficiently turned to economic use, 
because the Gurungs alone of the above-named tribes are wise enough not to affect 
contempt of arts mechanical ; for all arts, in short, but the glorious one of war ! 

The dndl stands to 2^ to 2^ feet in height. It is a perfectly typical goat, even 
more so than the ckdngrd, having the horns less excessively compressed, and the 
keel more distinct. I he long face is straight and the short forehead arched. The 
oblique small muzzle quite hairy and dry. The largish narrow and pointed ears quite 
pendant. The moderately compressed horns set on with the full usual obliquity on 
the top of the head, and in contact at their sharp keeled anterior edge, but separate 
and rounded behind, with an oval section and medial uniform wrinkling that is 
carried tvvo-thirds towards the flat smooth tips. The direction of the horns is upwards 
and outwards with great divergency for a goat, and a single lax spiral turn having the 
points directed upwards and a little backwards. The neck is spare. 1 he body long 
yet compact. The females smaller than the males but horned 5 the horns scarcely 
spirated. Colours white, or black, or brown, with white or fawn face and limbs; 
pure white being rarer than in any of the foregoing breeds. 

The sindl is seldom seen out of his own district, being perhaps less patient of 
change than the chdngrd, ot chydptt, and for foreign exportation is inferior to either 
of them, as well owing to their inferior hardihood, as to the smaller quantity and 
coarser quality of the fine sub-fleece. The mutton is good and the flesh of the kids 
greatly and justly prized, being far superior to that of lambs of any breed. The 
milk also is greatly and justly^ esteemed. The sub-fleece is frequently absent. 

4TH, Dugu. — ^The ddgu is the goat of the central region of the sub-Himilaya. 
Hodgson remarks that the central and lower regions of the sub-Himalaya are 
unsuited to goats or sheep owing to their rank pasture, excessive moisture, and enor- 
mous superabundance of leeches and other parasitic cr^tures generated by heat and 
moisture amid a luxuuant vegetation. This opinion is significant, as many subsequent 
writers have urged that the very region indicated (especially the lower basms of the 
Ravi, Beas and Sutlej^ might, with great advantage, be thrown into immense sheep runs. 
It seems likely, however, that Hodgson’s opinion was based more on experience in 
the central and eastern than the western extremity of the Himalaya, The curse of 
leeches certainly incieases greatly in the more eastern sections of the lower Himalaya, 
where the rainfall is also much higher than to the west. But H odgson’s observation 
that the goat becomes more a concomitant of village life than an associate of pas- ; 
toral avocation in the lower reaches of the Himalaya, is certainly true. He, therefore, i 
speaks of the ddgd goat as bred only in small numbers by house- holders — and for 
home consumption of the milk and flesh, both of which are excellent and eagerly con- 
sumed by the higher castes. ^ He further remarks that ** the dugu closely resembles, 
and IS probably identical with, the ordinary domestic goat of the lower provinces, 
that of the upper provinces, via., the large g^unt roman-nosed, monstrous-eared 
JamnapoH^ih^vcig unknown to these mountains, and unable to endure their climate 
in any part. The Jamnapari becomes in the mountains goitrous, casts its young 
prematurely, and hardly exists. But the little goat of moist Bengal does very well in 
the moist climate of the central and lower hills ; and accordingly, I believe, that as 
the upper region of the hills is indebted to Tibet for its goats, so the central and 
lower regions are indebted to Bengal and Behar for theirs, and that the d&gu is at 
I ast in origin the common domestic goat of the Gangetic provinces from Allahabad 
to Calcutta. ” 

Hodgson says of the digd goat that it is distinguished from all the breeds of 
Tibet and the higher Himalaya by the frequent absence, in the females particularly, 
of the long hair, and the nearly as frequent absence of the interdigital pits, belong- 
ing to these races or breeds. The males, however, of the ddg& breed are often as 
shaggy as the changrd or sinal ; whilst in the latter, as we have seen, the feet pits are 
not invariable. ** The ddgd is of medial size and well proportioned, the male being 
much larger than the female, and frequently shaggy, whilst she is always smooth. 
Theieis no sub-fleece, and the hair is coarse and turned to no use the skin only being 
of value when the flesh is disposed of. The muzzle of the ddgd is dry and hairy ; 
the face unarched : the forehead considerably so : the ears largish and horizontal or 
pendant : the moderate horns turned up simply backwards, without spiral twist and 
with but a vague keel though it be traceable enough in the anteal sharp edge : the 
neck spare ; the body longish yet full : the rigid limbs not short nor long, with high 
short hooffs and conic false hooffs : and, lastly, medial tail depressed and nude 
below, and curvately raised in the males. The eye pits muffled and gioin-pits are 
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as invariably absent as in the other breeds ; and the feet pits more frequently wanting 
than in any. The beard is ample in both sexes, and the females always have horns 
and two teats and their hair is close and smooth. ” 

Fibre.— Under the paragraph which is usually isolated by the heading 
Fibre should be described the nair, pat, and pashm, as also the manufac- 
tures from these, with, in addition, goats’ skins. Since, however, these 
subjects are, by most writers, inseparably dealt with in conjunction with 
"sheep^s wool ” and ‘‘sheep’s skin,” etc., it has been found impossible to 
pursue the recognised course which it is customary to follow in this work. 
The special chapters below on “ Pashm and Pashm'ma,” on “ Wool, ” and 
on “Skins” will, it iS hoped, be found to possess sufficient details to meet 
the wants of the enquirer after the nature of the Indian products of these 
classes, as also the trade in them. 

Medicine.— In Sanskrit systems of medicine, goats’ milk is described 
as sw’eet, cooling, and astringent. It is said to promote the digestive 
powers and to be useful in hoemorrhagic diseases, phthisis, and bowel com- 
plaints. The BILE of the goat is used in medicine either alone or in com- 
bination with those of the buffalo, wild boar, peacock, and rohitaka fish 
(Labeo rohia). Bile is considered laxative, and is chiefly used for soaking 
powders intended to be made into pill-masses. The urine is used as a 
vehicle for the administration of the compound decoction of the root of 
Nardostachys Jatamansi iq. •v. Vol. V., 33S), while the flesh is said to be 
easily digested and suited to the sick and convalescent. It enters also 
into the composition of a, grita, the properties of which are highly extolled 
as a remedy for nervous diseases, and of an oil which is employed as an 
external application in convulsions, paralysis, masting of the limbs, and 
other diseases of the nervous system {U. C. Dutt), According to Ainslie 
“the Vytians have a notion that goats’ flesh has virtues in incontinence of 
urine.” 

Food*— Goats* flesh furnishes good nourishing food, and is often laid 
on the tables of Europeans in India without the difference between it 
and mutton being recognised. It is, however, comparatively hard and 
indigestible. Kids’ flesh, on the other hand, is excellent eating and tastes 
like lamb or veal according to the manner of dressing. The flesh of suck- 
ling kids is best, as they have their milk-flesh and are plump and tender. 
The MILK is rich, sweet, and nourishing, and is considered by some as 
superior to cows’ milk. The globules in goats’ milk are said to be smaller 
than in that of cows’, and the milk is thence in a more perfect state of 
emulsion. 

Domestic and Sacred.— In North-West India, the hair is used for textile 
tabrics, ropes, bags to contan grain, and mats. The undercoat of 
certain goats is the material of which the far-famed and costly Kashmir 
shawls are made. Goats’ skins are tanned and sent to London, and, in 
recent years, to the United States of America also. They are bought by 
curriers, dyed and dressed, and are largely employed in book-binding, 
glove-making, and generally in fine leather work. Goats are largely em- 
ployed to manure land by folding them during the night on certain areas, 
and their droppings during the day are, in the vicinity of coffee estates in 
Southern India, often collected by children for a similar purpose. The 
goat has a habit of shivering at intervals, and this is taken bv the Hindus 
to be a kind of afflatus divinus, A similar notion was prevalent also 
among the ancient Greeks and Romans. In the North, one of these 
animals is often turned loose along a disputed boundary line, and where 
it shivers, there the mark is set up. The Thugs would only sacrifice a goat 
if their patroness Devi had signified acceptance by one of these tremors. 
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The followingr, taken from the Fauna of British India^ are the distinc- 
tive features of sheep \Conf. y)%th Goats, p, S5o) : — 

Tail short in all wild Asiatic forms Suborbital gfland and lachrymal fossa 
usually present (wanting- in O nahura). Interdigital glands present on all feet. 
Inguinal glands present. No muffle. No beard on chin, but frequently long hair 
on the neck. Mammae two. Males non-odorous. 

‘‘ The structural differences from the genus Capra (comprising the true goats) are 
very small, and one species* O. nahura, is absolutely intermediate. Both inhabit 
mountains and high plateaus, but the sheep keep more to open, undulating ground, 
the goat to crags and precipices. The flesh of all wild sheep is excellent, the males 
never having the rank odour that is characteristic of goats.” ‘ The origin of tame 
sheep is quite unknown.” 

Sheep, Eng.: Brebis, mouton, Fr,: Schafe, Germ.: Faar, Dan,: 

ScHAAPjZPzi^ ; Casnfinro, Port.: Owzi, Russ.: Pecora, ovejas, 

Sp.: FkK^SnjQjd.: Koyun, Turk. 

Vem. — Bhera, m'henda. Hind.; Luk, Tibet; Bkira, mekndd, N.-W. P, 
& OuDH; Bher,chhatra (male), bhed (female), d&mha, Pb. j Am, Sans. 5 
Gosfand, Pers. 

References. — Hodgson, Jour, As. Soc. Beng, l.c.; Hutton, Cal. Jour, 
Nat. Hist. I.C.; Blyih,your. As. Soc. Bengal, l.c., also Zoo. Soc. London ; 
Buchanan Hamilton, Account Kingdom Nepal, also Journey through 
Mysore, etc. ; Royle, Prod. Res. Ind , articles Wool and Sheep ; Baden 
Powell, Pb, Prod. ; Shortt, Man, Ind. Cattle and Sheep ; Wallace, India 
in TSSy ; Simonds {Pests), Jour. Royal Agri. Soc, /., new series, tS6s ; 
Burnes, Travels in Bokhara } Erman, Travels in Siberia', Youatt on 
Sheep , Southey, Colonial Sheep and Wool ; Bischoff, Wool, Worsted and 
Sheep , Brown, British Sheep Farming ; Coleman, Sheet and Pigs of 
Great Britain ; Fream, Elements of Agriculture ; Wallace, Farm Live 
Stock ; Balfour, Cyclopaedia India ; Spon^ Encyclopaedia ; Encyclopoe-' 
dia Britanica ; Morton, Cycl, Agri. ; lire. Diet, Arts and Manufactures, 
etc,, etc. 

Habitat.— Domesticated throughout the plains and lower hills of India, 
and up the Himalaya to sub-arctic zones. Although nothing definite has 
been published regarding the breeds of Indian sheen, it may safely be 
said that quite as extensive a diversity exists as in Europe, an assertion 
that will at once be realised when the immense size and the wide range 
(in climate, soil, and pasturage) of the vast empire is taken into consider- 
ation. There are breeds that are tropical (of which some thrive in swampy 
regions, others luxuriate on «vhat may be called sandy deserts), also warm 
temperate, temperate, and arctic races, Indian zoologists are now agreed, 
however, that the notion held formerly cannot be accepted, that the Indian 
races of domesticated sheep are descended from the great wild sheep of 
the higher Himalaya and Tibet. Nothing, therefore, is known of the 
origin of the Indian sheep. Blyth was disposed to regard the fighting 
ram of India as possibly derived from O. vignei. Hutton, while repu- 
diating any idea of the Afghan domesticated sheep having been derived 
from O. vignei, says that, however much pasturage and other agencies of 
domestication mignt fatten the tail, these could not add several vertebrae to 
it.* Hodgson speaks of the barwa'l sheep, “as the hero of a hundred 
fights,” whose extraordinary massive horns show a normal approximation 
to the wild type. In fact Hodgson regarded all the Tibetan and alpine 
Himdlayan sheep as descended from Ovis hodgsoni. Blanford {Fauna 
British India) says of O. vignei that it has been bred freely with tame sheep. 
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As remarked regarding Goats, very little of a definite character has 13^2 
been written about the sheep of India. Indeed, Hodgson’s paper on 
the Himalayan Sheep and Goats is the only scientific treatise on the 
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subject. Buchanan-HamFIton furnished certain particulars reg-ardingf the 
sheep of M\ sore and of Nepal, and Shortf s Manual of Indian Cattl? 
ani Shi^p^diS added a few particulars Most writers have contented 
themselves, however, by saying this and that regarding certain breeds, 
such as the Patna, Dumba, Meyw^ar, Madras, Mysore, etc , etc , w'ithout 
apparently having considere*d it necessary to detail the character istic fea- 
tures of the animals so designated. Shortt’s account, if the illustrations 
can be viewed seriously, would seem to establish for South India certain 
well-marked breeds, and, doubtless, extensive diversities exist among the 
sheep of other provinces. But until an attempt has been made to study 
comparatively and to classify all the Indian breeds, the writings of isolated 
observers must be largely unintelligible to persons not intimately acquainted 
with the particular locality to which such special papers relate. Speaking 
generally, it may be said of, perhaps, more than half the breeds found on 
the plains of India, that they afford a kind of hair rather than of wool. 
They are reared chiefly on account of the mutton they afford, their fleece, 
like the hair of the village goat, being, comparatively speaking, valueless. 
In many respects, in fact, they approximate more nearly to the accepted type 
of the goat than of the sheep, and, as Shortt remarks of the Madras breed, 
they “resemble a greyhound with tucked-up belly, having some coarseness 
of form ; the feet light, the limbs bony, the sides flat, and the tail short." 
In several of Shortt^s pictures of the breeds of South India, the rams have 
a long mane extending almost to the knee, while the rest of the body is, 
comparatively speaking, naked. Indeed, the “ hornless ram with mane ' on 
plate 14 of Shorft’s Manual would very probably be designated a peculiar 
diminutive bull rather than a ram, with, for the size of body, long antelope- 
liKe legs The ewes, in some parts of India, are often valued on account 
of their milking properties, and are thus to be found not in herds but as the 
solitary associates of village life, taking the place of the milch goat or asso- 
ciated with it. In the advanced agricultural doctrines of Europe, the pre- 
sence of horns may be said to be regarded as proof of inferiority, except, in 
the case of special breeds, but in India, it is the rule, rather than the excep- 
tion, for rams to have horns. The horned sheep of India are, at all events, 
not characteristic of, nor confined to, hilly country. Unless superiority in the 
tropics should be determined in the future therefore, as govern^ by alto- 
gether different principles than in temperate countries, the vast majority of 
the breeds of India would have to be accepted as manifesting the entire 
absence of culture and selection. But such a conclusion would only be in 
keeping with the accepted notions of Indian writers on this subject ; indeed, 
the only selection that can be said to have taken place has been directed 
to perpetuating and developing the horns. The chief interest taken in 
sheep by the nobility of India has, for centuries, been in the possession cf 
pets employed as fighting rams. The formation of a large head, massive 
horns, formidable mane, and long, powerful hind legs might be accepted as 
direct adaptations towards that purpose. In fighting the ram rushes at 
its adversary with great impetuosity, raises itself like the fighting goat on 
its hind legs, and falls with a crash that often destroys the horns and even 
fractures the skull of its adversary. And what is still more remarkable, it 
is sometimes seen to develop a propensity to bite and to strike down hs 
antagonist by the fore-feet. The shepherd never isolates the rams from the 
ewes of his herd, and if he exercises any control over the progeny, it is in 
favouring rams with large heads and powerful horns. The romanising of 
the nose is a character less marked in plains than in hill sheep. The ears 
are often very large and pendent, and the tail exceptionally small, except 
in the sheep of arid tracts, which assume the condition of the so-called dumba 
breed. One other feature of the sheep of many parts of India must not be 
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omitted, for, although never satisfactorily explained, it is too frequent to be BREEDS 
devoid of significance. From the throat dangle " two long rounded pendu- 
lous lobules, from two to three inches in length/’ much after the same fashion Conf^^lth 
as has been noticed regarding certain goats So far as the author can dis- pp. fi, 57/. 
cover these (externally) goitre-like excrescences have never been investigat- 
ed. They do not appear to be indicative of peculiar breeds, though they 
are more frequent in the sheep of certain tracts of country than of others. 

But although many of the sheep of India yield a fleece of hair rather than 
of wool, certain breeds give fairly good wool. Of this class m-iV be men- 
tioned the black-headed sheep of Coimbatore, the woolly sheep cJ Mysore, 
the sheep of large portions of the Deccan, of Rajputana, of the Panjdb, 
and in Bengal and the North-West Provinces the so-called Patna sheep. 

Although the writer believes that there are possibly several very distinct 

breeds of large fat-tailed sheep (all designated dumhd), these should be 

classed as wool-yielding breeds. They have been crossed with the Patna Conf.^witk 

breed, with the merino and other impoited sheep, and apparently with 579»oi^, 

satisfactory results, though the improvement effected cannot be said to 

have been lasting. Some of the fine wools imported from Afghanistan 

and l'*ersia are obtained from the breeds of dumba sheep, and this fact 

having been ascertained many years ago effort was put forth to secure 

stock of these sheep for breeding purposes. So far the result, how’ever. has 

been unsatisfactory, for, when conveyed to the moister tracts of India, the 

fat-tail has been proved a source of danger. It is liable to disease, so that 

unle')S a breed could be produced in the natural habitat of this animal that 

woula preserve its merit as a wool producer during successive crosses in 

which It was gradually developed into a condition suitable to the plains of 

India geneially, it is not likely to be of much value to future breeders. It 

may, in fact, be said in conclusion that, so far as past experience goes, the 

breeds of most value as Indian stock for improvement are the Coimbatore, 

Mysore, Rajputana, and Patna. But it may be added that, perhaps, the 
maiority of persons who have given this subject anything like careful con- 
sideration seem to incline to the view that except m certain tracts, there is 
very little hope of India as a whole, becoming of much greater moment 
than at present as a country of wool supply. Interest is far more keenly 
directed towards facilitating importation from the mountainous countries 
bordering on India, than in any material improvement of the wools of the 
plains. That these wools can be improved there is probably little doubt. 

Greater cleanliness in baling, more care in assorting, and the development 
of white in preference to parti-coloured or black stock w'ould gieatly 
improve the wool trade of India. But that India can ever hope to 
compete, say, with Australia in wool production, would seem a pure hallu- 
cination which could only be entertained by persons ignorant of the high 
temperature and extreme humidity of vast tracts of India. The questions, 
therefore that seem w'orthy of solution are~/^^, the possibility of educating 
the shepherds in the notion of advantage from improvement W'ithin their 
power even now; and, 2nd^ when this has been attained, the desirability of 
extending the helping hand towards them in tl»e supply of acclimatised and 
permanently improved stock. To expend large sums in the distribution 
of pedigree rams would seem the least hopeful course, for, unless these 
gifts are periodically repeated and for many years, the progeny are likely 
to acquire only a weakness of constitution calculated to operate in the 
ignorant mind more prejudicially than otherwise. In the writer’s opinion 
a better experiment, and one that might not only, by example, lead the 
Native sh^^pherds towards self-help, but would afford the stock from which 
future advances might be made, would be for Government (in the absence 
of private enterprise) to own large herds of sheep in certain selected tracts. 
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The sheep in each ca^e shouid be the local breed. By selection and 
elimination the flock might easily be brought to the condition of white 
wool yielding. The produce might then be sold in the open market and 
the sums realised freely published. After years of this experiment, and 
when others bad been induced to follow in the new system, the time would 
arrive for the further step of crossing the various native breeds, and even for 
experimenting with foreign breeds. The course which has far too frequently 
been pursued in India might not inaptly be characterised as similar to an 
attempt to improve the breed of horses by crossing the costermonger’s 
apology for that animal by the most expensive pedigree race-horse. N o 
progression can be made till the defects of the indigenous stock are first 
eliminated. The records of breeding in Europe abundantly establish the 
necessity and utility of this dictum It has been said of certain rearers, 
that they have taken a flock of the most depraved and mongrel character, 
and within a very few years elaborated by ^‘weeding’* and careful cross- 
ing within the flock, a stock of high merit and robust constitution. No 
such experiment, so far as the records of Indian sheep-rearing testify, has 
ever been performed in this country. With sheep, as with tea, sugar-cane, 
and nearly every agricultural product that has secured recognition by the 
Europeans in India, the indigenous stock has been wastefully ignored. That 
such a course was justifiable may be admitted at first sight, when the 
great inferiority of the Indian stock, as compared with the European, Ameri- 
can, and Australian triumphs of scientific agriculture are taken into consi- 
deration But that acclimatization of exotics is the only, or indeed the 
most direct, way to improvement, surely no one will uphold who has given 
the study of animals and plants under domesticatibn even the most casual 
consideration. Improvement to be lasting must work from indigenous 
towards exotic stock. This being so, the necessity for full particulars re- 
garding the indigenous sheep of India will be recognised as the first and 
most natural step. All that can at present, however, be furnished is a few 
jottings under the names used to designate certain breeds. 

I. Rajputana (Meywar) Sheep. — These are the finest and largest 
sheep in India, and many of them are annually sent in droves to diffeient 
parts of Upper India for sale, so that the same breed is frequently de- 
signated Delhi, H ansi, and Tattyghar sheep. They have a poor "wool, 
but the mutton is large and they get fat quickly. Their flesh is, however, 
somewhat coarse. 

il. Bengal and Patna Sheep.— -The former is very inferior, but the 
latter is one of the best Indian breeds. Patna sheep are light-fleshed, but 
with wool of fair quality {Conf. liithpp, 617, 633), They come early to 
maturity and are good and rapid feeders They are exported over 
most parts of Bengal, and even to some of the Madras districts, and the 
rams are much used for improving other breeds. For crossing 'with the 
Dumhaand other breeds Conf. 'withpp. 373, 380,5843 586,387, 38g, 617, 618, 

III. Madras Sheep — This breed is found in Chingleput, parts of Kistna, 
Godavery, Ganjam, Arcot, Salem, 'Irichinopoly, Tanjore, Madura, and 
Tinnevelly districts These sheep seldom exceed 22 to 28 inches in height, 
and are covered with short coarse hair, the prevailing colour of which is red 
or brown. A number of them have black heads, legs, and bellies, and broken 
colours also appear. Many have, like the Nellore sheep, pendulous 
lobules hanging from the throat. A variety is sometimes met with in 
which the rams are hornless, and the throat and foreneck covered with 
a thick shaggy coat of hair extending like a frill from the throat to the 
breast and often reaching to the knees. Neither the Nellore nor the Mad- 
ras breedjurnishes wool or hair fit for textile purposes {Shortt\, 

IV. Nellore Sheep. —A breed of sheep of very large size is found in 
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Nellore. It, however, differs but very slightly from the red sheep of Madras 
generally. A good specimen may stand 30 to 36 inches in height, and 
if well fattened will scale when alive from 80 to loofc. It is, however, 
rather tall and leggy. The prevailing colour is white or a light brownish 
white with black points; the body is well covered with short fur, and a light 
frill of hair frequently surrounds the throat and front of the chest in the 
males. Some are said to have two long rounded pendulous lobules, from 
2 to 3 inches in length, hanging side by side from the throat. The tail is 
short. The ram has twisted horns of moderate size; the ewe has no 
horns (Shortt), 

V. Coimbatore Sheep. — This is known as the kurumha hretA. It 
is a wool-producing sheep. The animals belonging to it are small, the 
rams seldom exceeding 26 and the ewes 22 inches in height. The pre- 
vailing colour is white with a black head. They have very fair fleeces, 
the staple being from 4 to 5 inches long. The fleece usually weighs from 
I to 2% seldom over 3®. The rams have long twisted horns; the ewes 
are hornless. They fatten well and the mutton of gram-fed^ animals is 
exceedingly rich and well tasted. The w^eight of the live animal ranges 
from 50 to 6oIb, and is very seldom over 80ft. Professor Wallace says 
of this breed that he saw specimens with half or even the entire coat black. 
He observed stray specimens of the breed now and then far up m the 
Southern Maratha country. He_adds, Where the character of the land to 
the east changed abruptly to hard and poor soil, the breed of sheep 
changed with it to the inferior, but no doubt hardier, brick-brown variety. ’ 

VI. Mysore Sheep. — This also is a woolly breed. The prevailing 
colour is from a light to a very dark grey or black. The rams stand about 
25 inches and the ewes about 23 inches in height, and the ordinary live 
weight is from 40 to 6oib, but gram-fed wethers may scale up to 80& 
The fleece never exceeds 3 or 45b in weight, and the staple averages 3 to 4 
inches in length. The rams have large heavy horns, wrinkled and encircled 
outwards, and with the points directed inwards and forwards. The ewes 
are usually hornless, but some have light horns seldom exceeding 3 or 4 
inches in length. This breed furnishes the best fighting rams of the 
plains of India and for this purpose they are much sought after by 
Rajahs and Chiefs. These rams with good feeding often attain a height 
of 30 inches and a weight of over looSb. 

VII. Bombay Sheep. — The reader will find a reference to the Deccan I 
sheep and to the effons that were put forth to improve the stock fifty 
years ago on page 579. One of the earliest notices of Deccan sheep, 
wdiich the writer has discovered, is the brief mention of them by Dr. Hove 
in 1787. He says of the people of rhe Deccan ; “ Of sheep they had some, 
and they were the finest that I saw in India, with long wool, which was 
so soft and white as the finest Guzerat cotton. The inhabitants make 
their winter covering from this wool, and although they are made up to- 
gether of a thick texture, yet remarkably light in proportion. ^ I am rather 
surprised that nobody, either at Surat or Bombay, took notice of such a 
valuable article and introduced it into their settlements, which might, in 
time, become a great article of trade.” Professor Wallace says that he 
found “ that in about twelve hours’ rail from Madras, in the direction of 
Bombay, large black sheep predominate and are numerous, especially in 
the neighbourhood of low rocky hills.” To the west, in the South Mara- 
tha country, sheep are mostly black, but white patches, and even white 
sheep, appear at times.” (See Trans, Agri,^Hort ^oc, Ind., ViLy 114 ) 

VIII. Nepal Sheep. — These are of two kinds— the or village 

sheep, which are horned and a few of which are kept m each village. They 
are larger in size than the Tibetan sheep, but their flesh is coarse. They 
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fatten more readily than Tibetan sheep, and are imported largely into 
Darjiling and Jellapahar. The wool is of a coarse, hairy quality. The 
other breed in Nepal is known as the ranbaria. These run in flocks on 
mountains and forests, and are almost wild. They are smaller than the 
ghorpalldi with common looks, common wool, and coarse mutton {Journ, 
Agri.^Hortu Son., Ind), Dr. Buchanan-Hamilton figures the sheep 
used on the higher ranges of Nepal for carrying loads. It appears to be 
the same animal met with all along the Himalaya, and which, in Tibet, is 
often called the bisa. It has four horns, the middle pair erect and diver- 
gent, like those of some goats, and the lower reflexed, with the tips curving in 
towards the eyes. I'he face is exceptionally long, black, and the nose very 
much arched. This appears to be the hunia sheep, more fully described 
below under the section of Himalayan and Tibetan sheep. 

IX. — HiMiLAYAN AND Tibetan Sheep- — Mr. Hodgson gives the 
following particulars regarding the breeds of this region 

1ST, Hunia. — This is the hunid of Western and the hdluk of Eastern Tibet. It is 
a tall graceful animal, black-faced and polycerate (« many-horned), and is the univer- 
sal beast of burden^ on the higher snowy ranges, being docile and sure-footed. It 
appears to be the bisd sheep already alluded to under Nepal. It is a rather large 
animal 4 to 4^ feet in length from the snout to the vent, and 2^ to 2^ feet in height. 
The maximum length of the horns is 18 to 20 inches; they are present in both se^ es, 
or, at all events, rarely absent from the female, always present in the male. They are 
much attenuated and consequently separated at the base, triangular, compreied, 
transversely wrinkled, and curve circularly to the sides, so as to describe two thirds of 
a circle with the smooth flat points again reverted outwards and sometimes backwards, 
so much so as to describe a second neaily perfect circle. But this perfect cork-screw 
twist IS only seen in advanced age. The moderate-sized head of the hinid has great 
depth, moderate width, and considerable attenuation to the fine oblique muzzle which 
shows not the slighest sign of nudity or moisture, and has the narrow nostrils curvmo- 
laterally upwards. “ The nose is moderately arched but more so than in the wild rac£ 
and the forehead is less flat and less broad than in the argalis, being slightly arched 
both lengthwise and across.” It will thus be seen that Hodgson compares this 
breed to the Great Tibetan Wild Sheep (O. hodgsooi or O. ammon as it was 
formerly known— the Argali of Pallas. ‘‘The longish, narrow, and pointed ears, 
Hodgson continues, differ from those of the wild race, only by being partially or 
wholly pendant, whereas in the wild race they are erect or horizontal, and mtich more 
mobile.” The eyes of the hunia, are of good size and situated near to tlie base of the 
horns and rernote from the muzzle. The neck is rather thin and short. The body 
moderately fuU, and elongate. The limbs long and fine, hardly less so than in the 
wild race. The hoofs compressed and high, the false hoofs small and obtuse. The 
feet pits are common to all four feet and provided with a distinct gland which yields a 
sp^fic section, which is viscid and aqueous when fiesh, candied when dry, and nearly 
void of odour. Not so the secretion of the groin-glands, which in the hunid are con- 
spicuous, and yield a greasy, fetid, sub-aqneous matter, which passes off constantly by 
a vaguely detined pore, quite similar to that of the axme deer but less definite in form 
than m the true antelopes ” “ The possession of these organs has been denied to the 
sheep by most writers” The tail of the hjinid, continues Hodgson, is invariably 
short, ^ though less remarkably so than in the argalis yet still retaining the same 
^yntially deer-like character. “ It is cylindrico-conic, and two-thirds nude below, 
mffenng little or not at all from the same organ in the several other tame races of 
these regions, where long -tailed sheep are never seen till you reach the open plains of 
India; and, as upon those plains not only are a// the sheep long-tailed, but dumbas 
sheep are common, whilst the latter also are totally unknown in the 
ntlls, it IS a legitimate infe- ence, that this caudal augmentation in most of its phases is 
degeneracy in these pre-eminently alpine animals.” It is, therefore, he 
adds, vain to look in the wild state for any pi ototypeof the macropygean breeds, how 
great soever be the historic antiquity of the dumhas,^* 

This fine breed, says Hodgson, is characteristic of extreme docility, superior size, 
graceml form, sender horns (often four or more), and by the almost invariable mark of 
a black face. They are nearly always white, a wholly black sheep in this breed being 
unknown. 1 his genuinely Tibetan race cannot endure the rank pasture or High tem- 
perature of the sub-Himalaya south of the Cachar, or juxta-nivean region of these hills, 
wnere vegetation and temperature are European and quasi- A'-ctic. It does well in the 
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Cachar, and may be fattened or bred with care in the central reg'ion at altitudes not 
under 7,000 feet, where the maximum temperature in the shade is about 70''. It is a 
hardy animal, feeding freely and fattening kindly Its mutton and its fleece are both 
excellent in quality and very abundant in quantity, so that I should suppose the animal 
well worthy of the attention of sheep-rearers in cold climates. The wool is of the kind 
called long staple and has been valued at 8 pence per pound {see Jour. Agri.-^Hort, 
Soc., V , pt IV., p. 205). 

2ND, SiLiNGiA. — The sz 72 /i! 5 'sheep or pelukoi Eastern Tibet and of Siling. Eastern 
Tibet, says H odgson, is the Kham of the Natives. It is a vast plateau, less elevated, 
less rugged, less cold, than the central section. Towards Assam, for example, in the 
valley of the Sanpu (or Brahmaputra) rice is grown. Siling orTangut is a colder and 
loftier tract of country than the Kham generally, but the mean elevcttion of the Kham 
or the home of the siting sheep may be put at 7,000 to 8,000 feet. H odgso n regards 
Silmg as identical ’with the Serica regio of classics. Serica or Smica is, he says, 
Siling vel Sming vel *'ering inclusive of Kham, a country of great celebrity, open to 
China by the Hoangho, and to India by the Sanpu, and to Western Asia and Europe 
by all the high plateau of high Asia. The reader might in this connection consult the 
remarks under Silk regarding the Serica regio. {Conf. with Vol. VI, Pt. Ill , 22.) 

The silingia or sheep of Siling is nearly as common as the kdnid in Kham, but 
less so in Utsang, and nearly or quite unknown in Nari, where the hdnid most abounds. 
It is a delicate breed, both in structure and constitution, compared with the hdnid, 
and though it will live and procreate in the Cachar or northern region of the sub- 
Himalaya, it is rare there and unknown south of it. In Nepal I procured my speci- 
mens from the Court, which imported them from Lassa { in Sikkim from the Barmukh 
Rajah, who procured them from Kham. All parties with whom H odgson had dealings 
extolled highly the unrivalled fineness of the fleece, from which the Chinese and the 
people of Siling manufacture iuszxidimdhdah, or the finest woollens known to these 
regions, save such as are the produce of European looms. The wool has been ex- 
amined by competent authority, and is declared to be ot shorter staple than that 
of^ the hdmd, but suitable for combing, and worth m the market about the same 
price as the fleece. Of the merits of the mutton, the T! ibetans and people of 
feikkim laud the flesh as highly as they do the fleece. 

The animal is very similar in general appearance to the hdnid, but is somewhat 
smaller as well as of slighter make. Head moderate-sized with the nose considerably 
but not excessively arched, and somewhat slender, trigonal, compressed and wrinkled 
horns, curving circularly to the sides, but less tensely than in the hdnid, and the flat 
smooth points reverted backwards and upwards. The ears are fairly lengthened (4 to 
4^ inches) and pendant and the deer-like tail slightly elongated. The colour is usually 
white, but sometimes tinged with fawn especially upon the face and limbs ; black is 
perhaps less rare in this than in the hdnid breed. Hornless females are fairly frequent. 

3RD, Barual. — The Barwal Is a cis-Hinialayan breed, and the ordinary sheep of 
the Cachar or northern region of the sub-Himalaya, where immense flocks are reared 
by the Gurung tribe, in all the tracts between the Jiimla and Kirant. Hodgson 
says it extends in fact from Kumaon to Sikkim, or even still further beyond the western 
and eastern limits. It is especially the breed of the northern cis-Himalayan regions 
and although its strength enables it to live pretty well in the central region, yet it is 
seldom bred there, never in the southern region of the hills nor on the plains of 
India, the heat of which it could probably not endure. The barwal {barual) is the 
great fighting ram of the hill tribes of India. The hero, says Hodgson, of a hundred 
fights, it has great courage,^ vigorous frame, superior size, and enormous horns, 
covering and shielding the entire forehead. He is thus more than a match for any 
foreign or indigenons breed of sheep, and a terror even to bulls. In point of size 
it is slightly inferior to the hdnid, but greatly superior to it in build, massiveness, and 
weight. 

The barddl is singularly remarkable for his massive horns, huge roman nose, 
and small horizontal truncated ears, pressed down by the horns in the adult male, and 
seeming as if the end had been cut off. The head is large, with a small golden brown 
eye; the nostrils narrow and oblique, showing faint symptoms of the nude muzzle, 
like ‘‘ the wild argalis of Tibet ; ” neck is short and thick; the barrel compact and 
deep ; and the limbs '' supported on high short hoofs are rather elevatr*d, strong 
and perpendicular. Both sexes have horns, not a tithe of the females being void 
of them, and the males scarcely ever without them. The horns are inserted without 
obliquity, and in contact on the crest of the frontals or top of the head, which they 
entirely cover, and they are directed to the side v.'ith a more or less tense and perfect 
curve, which in old age is sometimes repeated on a smaller scale; but ordinarily the 
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smooth flat tips are directed outwards ; " the cross furrows or wrinkles of the burwal’s 
horns are as decided and heavy as in its wild prototype, ’ 

**The flesh and fleece are both very abundant but coarse, well suited to the wants 
of the lusty, rude, and unshackled population of the Cachar, but not adapted probably 
for foreign exportation or exotic rearing. By far the largest number of the rdhris 
or coarse blankets and serges, manutactured m the sub-Himalaya, and extensively 
exported therefrom for Native use, in the plains of India are made from the wool of 
the bar Ml y which, likewise, entirely and exclusively clothes the tribes who rear it, 
and make the rearing of it their chief and almost sole occupation. The Giirungs, 
especially, are a truly shepherd, though not a nomadic, race, and they, it is prin- 
cipally, who breed the harudly feeding their immense flocks near the snows in the 
hot weather, further off the snows in the cold weather, but never quitting their own 
proper habitat as well as that of their flocks, and which is the northern division of the 
sub-Himalaya. Coarse as is the wool of the barudl it is very superior to that of 
the Indian plains, and being of the long stapled ^ kind, the animal might possibly 
prove a valuable addition to our European stores, either for the wool or for the flesh 
market, the harudl being of a hardy constitution, averse only to excessive heat, 
and feeding and fattening most kindly. The colour of the breed is almost invariably 
white; but reddish or tan legs and faces are sometimes found. 

4TH, Cagia (kAGiA OR Icagya) — ^This is the characteristic breed of the central 
region of the sub-Himalaya so far as that region can be said to have a breed for its 
rank pasture, and high temperature are very inimical to ovine animals. There are 
few sheep in the central hilly region, and none in the lower, till you reach the 
open plains, and there is found a widely diffused breed, quite diferent in its super- 
ficial characters from any of the hill ones. What sheep are reared in the centrd 
region of the hills are of the cdgia breed, but rather by householders than by shep- 
herds, and for their flesh rs^ther than for their wool. The cdgia is a complete 
barudl in miniature : yet like as the two breeds are, each has its own region, nor does 
the great difference of size ever vary or disappear. Nor are there wanting other 
differential marks, such as the full-sized, pointed, and pendant ears of the cdgta 
and Its shorter stapled and finer wool. The cdgia is a small, stout, and compact 
breed, possessed of great strength and soundness of constitution, impatient only of 
heat, and that much less so than the preceding breeds, eminently docile and tractable, 
affording mutton of unequaled quality, and wool not to be despised, yet to be piaised 
wth more qualification than the meat.” This is the animal seen around Himalayan 
hill stations and which affords the better qualities of mutton eaten by the European 
residents ; but the Tarai and even plains sheep are also driven up to the larger hill 
stations, where a large demand exists for mutton. The wool is of short staple but 
considerable fineness, though inferior very much to that of the sihngia and some- 
what to that of the Mnid, but superior to the wool of the harddl in fineness, though 
not «iual to it in length of fibre. The people of the central Himalaya, to which the 
cagia sheep is more especially restricted, dress almost entirely in cottons, and 
consequently do not much heed the fleece of their sheep. In Nepal, however, the 
New^ nmnufacture its wool into several stuffs and often mix it with cotton. 

The sheep is a handsome breed, but the head is too large and the legs too 
t palecaloured; the ears longish, pointed, narrow and 

pendant ; the body is full and deep ; the tail short and deer-like j the nose only less 
romanised than in the barddl; and the horns, only inferior in thickness to that of its 
more alpine neighbour. The is thus but slightly less armed than i^QbarddU 
but he is rarely used as a fighting ram. The colour is very generally white." Some 
tew are black or ochreous yellow, and the young are apt to be of the last named hue, 
but turn white as they grow up. The males are almost invariably horned, and the 
femal^^ frequently so. Polycerate varieties seem unknown m the as in the 
Aarwa/ breeds, though frequent in thahdnid and by no means unusual in thQ sihngia, 
Hodgson adds that while females, in all these breeds may be polled or not, they 
uniformly manifest a character that is remarkable, W£r., the nose in none of the breeds 
is romanised in the females. The presence of two teats Hodgson gives as generi<^ 
in the sheep and goats, but he states that in the cdgia sheep four teats are by no 
means unusual. c j 
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5TH, The Tarai .Sheep, H odgson says, is identical vrith that found all over the 
Uangetic provinces, and is characterised by medial size, black colour, a very coarse 
but true fleece, frequent absence of horns in one or both sexes, a nose romanised 

passing into the 


In conclusion it may thus be repeated that Hodgson’s trans- Himdlayn 
sheep (the hunid and the silingia)3,Tt, like his trans-Himdlayan goats (the 
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chdngrd or chdpu)^ far superior to his cis-HimdIayan (or Indian alpine) 
breeds of these animals. Efforts at breeding* should mainly, therefore, be 
directed towards acclimatising on the southern or (Indian) slopes these 
Tibetan breeds, or of securing a larger supply of the Tibeten fleeces than 
as yet reach India. Any idea of expanding the Indian wool trade would, 
as It seems, be greatly retarded by ignorance of the breeds briefly indicated 
above If India cannot acclimatise and develop new Himdla^^ an breeds 
from the huniaSu'n&siUngta sheep, it should, by increased facilities of trans- 
port and friendly intercourse, endeavour to draw on the large supplies of 
Tibetan wool* 

X.—Hira and Dumba Sheep. — These are frequently brought into 
Northern India, and a few are sometimes imported into Madras as curiosi- 
ties They are large sheep, but their chief peculiarity is the development of 
great masses of fat on either side of the tail, or at its root. From Afghanis- 
tdn to Persia is said to be the habitat of these animals. Their tails form a 
reservoir, whence a store of nourishment is drawn during the winter months 
when fodder is scanty 5 but in the warmer climate of India they frequently 
are troublesome, as the tails, if not attended to and kept clean, are apt to 
ulcerate and become infested with maggots. It is said that in some parts 
of the country the tail grows to such a size that the animal is not able to 
carry it. A small wheeled carnage is, therefore, constructed to carry the 
weight which the animal drags after it wherever it goes {Hutton), 

Hodgson calls this the pvtchia sheep {pvichB. tail), and says that its 
essential structure conforms entirely to his definition of the genus, whilst 
its deviations in subordinate points from the wild and tame sheep of the 
mountains, are due entirely to domestication. Hutton, on the other hand, | 
believed the number of vertehrcB in the dumba precluded it from being 
descended from O. vignei at least — the wild sheep of Afghdnistdn. The 
mutton from these animals is said to be very coarse. 

Improvement of the Breeds in India. 

In continuation of the remarks already made {pp, 567 — 570) on the 
improvement of sheep, it may be said that Hodgson briefly details the effects 
of domestication of sheep to be, “ to augment exceedingly the size of the 
tail, in length and thickness, one or both, to increase the size and destroy 
the mobility of the ear, and to diminish the volume of the naturally mas- 
sive horns, until they gradually disappear in one or both sexes ; the roma- 
nising of the nose, out of all proportion to the * modesty of nature,’ as seen 
in the wild state, being a further and hardly less uniform consequence of 
domestication,” It does not, however, follow that all these modifications 
have taken place in any one breed. Thus, for example, in a large number 
of the European breeds, the tail has by no means been either lengthened or 
thickened. The peculiarities of a breed when once acquired are, however, 
remarkably persistent or, as it is technically called, ‘^prepotent.” Darwin 
alludes to this fact repeatedly, and in connection with the Manchamp 
and Ancon breeds he says, had these originated a century or two ago, 
we should have had no record of their birth ; and many a naturalist would 
no doubt have insisted, especially in the case of the Manchamp race, that 
they had each descended from, or been crossed with, some unknown abori- 
ginal form.” It would thus appear that the racial characters of domesti- 
cated animals might almost be said to manifest very nearly as strong a 
persistency as most of the specific distinctions of wild species. And 
what is more remarkable the races of sheep, for example, when mixed to- 
gether, exhibit a pronounced clanishness that is inimical to spontaneous 
crossing. The members of a particular race seek out and prefer each 
others company to that of any others of the herd. They also continue to 
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select the food most nearly akin to that on w hich the breed was first reared, 
so that a mixed herd of different races, if left free on the pasturage, breaks 
up naturally into sections which correspond to their racial distinctions. Cross- 
es between breeds also manifest similar peculiarities to what may be seen in 
hybrids between wild species or between a wild and tame ancestor. The 
peculiarities thus produced would not, for example, be expected to be so 
persistent in the progeny, as the spontaneous characters that have appeared 
and been nurtured in the development of breeds. It may in fact be said that 
the peculiarities of crosses tend rapidly to return to those of the ancestor of 
greatest prepotency, and rarely assume racial or fixed proportions until 
after prolonged and repeated crossing and careful selection. The birth of 
races is thus due mainly to selection from useful variations and to the cross- 
ing of such variations, within a breed, until the characters desired become 
fixed and developed into what, in time, is recognised as a new breed. 
Crosses betw’een distinct breeds, which are intended for the butcher, are 
mostly repeated in each individual, instead ot perpetuated These and 
many such considerations have become the axioms of successful rearing of 
sheep in all parts of the globe. Disregard of the crucial features of this 
subiect has doubtless, largely caused the failures that have been experienced 
in Indian experiments to improve the breed of our sheep. It is impossible 
to disguise from a perusal of the reports of the experiments hitherto 
undertaken, that crossing of widely different breeds has alone been regard- 
ed as the criterion of success. It has apparently been thought enough to 
procure rams of a famed breed, without regard to the peculiarities either 
of the ewes, the climate, or the pasturage. Failure was in many cases 
thus inevitable. The early expenmentors in Australia very properly 
secured a hardy stock, before they proceeded to improvement. Similarity 
of climate and herbage to that of their country was recognised as the first 
consideration. Attention was thus turned to India {see Vouatt; also JRoyle, 
Prod. Res., 168) for the first stock, but not to the superior breeds of the 
temperate Himalaya The poorer races of the warmer and drier tracts 
w'ere seen to be more appropriate. Once these had been acclimatised, 
an untiring energy by selection and crossing produced in time the final 
purpose, and the sheep runs of Australia can now claim a positionjn the 
world’s supply of wool second to that of no other country. As with 
Indian rice, improved into the famed Carolina paddy, so it might almost 
be said with Indian sheep, developed into the highly prized stock of 
Australia, Indian agricultural reformers have thought it alone necessary 
to bring to India these much prized triumphs of scientific progression. 
The failure in both cases has been equally complete. And disappointed 
and disheartened the possibility of improvement has practically been 
abandoned. So uniformly has the writer urged the necessity of a more 
intimate and detailed knowledge of the actual condition of the products of 
Indian agriculture, that that theme may be said to pervade every chapter of 
this work. Until, however, w^e thoroughly understand the peculiarities of 
our Indian breeds of sheep, we are not in a postion to try the experiment 
of improvement. We must know not only the external manifestations of 
our breeds, so as to be able to recognise them, one from the other, but we 
must fully appreciate their proclivities. And into this category must un- 
doubtedly be placed the careful study of the relationship that exists between 
any given race and the climate (heat, humidity, etc.), and pasturage of 
the region in which it is at present most successfully reared Nor roust 
the purpose for which it is bred be forgotten. In many parts of India 
sheep cannot be produced as fleece-yielders ; their value lies in the quality 
of the mutton And the utility of the skin. In other tracts the fleece is of 
primary importance, while in many sections of the Himalaya a race of 


s. 1347 



products of India, 


577 


Improvement of the Indian Breed of Sheep. 


{G, Watt,) 


SHEEP 

and Goats. 


sheep (with mostly four horns and which possesses none of the good 
qualities which would be looked for by the European farmer)^ is 
valued as beasts of burden. Dr. Buchanan-Hamilton says of this 
breed, in N epal, that a good wether has been known to carry a load of 
eighty pounds. In England it may be said two chief sections are recog- 
n ised according to the character of fleece, long and short. Of the 
long wools the following are the chief breeds— Leicester, Border Leicester, 
Cotswold, Lincoln, Kentish, Devon Long Wool, South Devon, Wensley- 
dale, and Roscommon. Of the short w'ool the following may be men- 
tioned : Oxford Down, Southdown, Shropshire, Hampshire Down, Suffolk, 
R\ eland, Somerset, and Dorset Horned, and Clun Forest. But there are 
certain breeds peculiar to mountainous tracts, such as the Cheviot, Black- 
faced Mountain, Herdwick, Lonk, Exmoor, Welsh Mountain, and Lime- 
stone. The true mountain breeds are nearly all horned, or the males only 
are so. The only homed plains’ breeds are the Somerset and Dorset, 
in which both sexes possess horns. Hornless sheep (as in cattle) are 
spoken of as polled, but in certain hornless breeds, by reversion, horns 
sometimes appear, as, for example, in the Hampshire and Shropshire. 
This IS generally taken as proof of descent from a horned stock ; in other 
words, of the polled condition not having been rendered sufficiently pre- 
potent, As Mr. Spooner expresses it \Uour, Roy, Agri, Soc, Engl., XX,) 
“ rigorous weeding ” is necessary to eradicate the tendency to horn and 
the other defects of which these structures may be taken as the truest 
index. But in rearing for the butcher, the conditions desired may be differ- 
ent and indeed opposed to those for good fleece-yielding. The English 
rearer has found it more profitable to forego a certain amount of quality 
of wool in the development of a good and quickly fattening sheep that also 
affords a fairly good wool. In Australia, on the other hand, the wool alone 
has been deemed worthy of consideration. Accordingly, several new breeds 
of Men no sheep have been developed apparently on Indian stock. The 
pure Merino sheep fattens very badly and yields a comparatively useless 
carcases, but it can live in a dry season on a scanty pasture, and thus is 
enabled to produce good fleece where other animus would starve. It 
is deficient in the principle of early maturity and general propensity to fat- 
ten and is, therefore, not a profitable breed, where the meat market is a 
necessary consideration. 

It may thus be seen how essentially the first step towards the improve- 
ment of the Indian breeds is the thorough investigation of the character 
of existing stock. The great majority of Indian breeds are horned and, 
indeed, manifest most of the peculiarities which a European rearer would 
regard as indicative of poor quality. English or even Australian experi- 
ence cannot, however, be rigorously followed. The conditions of India are 
dissimilar to those of almost any other sheep-rearing country. The ten- 
dency of the stock has, therefore, to be investigated, the prognostications of 
unfavourable departures fully understood, and the methods of selection 
and crossing, which are found best calculated to guard against these 
dangers, thoroughly established. In other words, we have to evolve a pre- 
potency suited to the climate and forage, of sufficient strength at least to 
give a healthy stock on which to conduct the further experiments at cross- 
breeding with superior foreign races. In this direction nothing whatever 
has been done. Royle many years ago wrote : “ Some amelioration might, 
no doubt, be effected in the wool-bearing flocks of North-Western India 
by judicious treatment, nutritious diet, and careful selection of the healthiest 
and most perfect specimens procurable in the country. Vet as the progress 
in this, though certain, would be slow, and, perhaps, not sufficiently great in 
degree, few are likely to attempt or to persevere in such an undertaking.” 
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In all experiments hitherto performed m India, it must be admitted, the diffi- 
culty and danger has been found to he in the chief responsibility devolving 
upon Government. The noblemen of India take little or no interest 
in sheep-breeding. There is no private enterprise to cope with the great 
problems that have to be solved. And in Government there is no guaran- 
tee of continuity. Experiments are often started under the supervision of 
an officer well qualified for the undertaking He has scarcely commenced 
w'hen, through the necessities of the public service, he is transferred to a 
remote part of the empire. His successor takes no interest in the subject, 
and the Government, in time, getting tired of a fruitless expenditure^ 
abandon the ^ experiment. Time passes by, and some officer more en- 
lightened on this subject than his contemporaries, recognising the possibi- 
lity of great improvements, proposes (perhaps in ignorance of past failures) 
to conduct the self-same experiment. If undertaken, the result is as before. 
This is no imaginary picture. The study of the records of the Government 
of India for the past half century or more reveals the fact that large sums 
have been spent in the attempt to improve the breed of sheep in India, and 
that whole flocks of rams and ew^es have been periodically imported from 
England, the Cape of Good Hope, Australia, Spam, Germany, etc. Some 
writers, for example, in Madras, speak of the existing breeds having been 
greatly improved by these experiments and others, and probably with more 
chance of being correct, deny that any improvement has taken place. 
The attempt which was made to improve the Hazara sheep, though per- 
sisted^ in for some years, was ultimately pronounced a failure. This same 
experiment has only recently been proposed as worthy of fresh trial. 

The Transactions and Journals of the Agri.-Horticultural Society of 
India contain numerous papers and reports on the improvement of Indian 
sheep, and on the wool of cross-breeds The chief notices on these subjects, 
down to about 1842, will be found reviewed by Dr. Royle in the passages 
which may here be quoted from his Productive Resources of Indiax — 

“The experiments already made in India,’’ says Royle, “seem to have decided, 
for the present at least, that the Merino breed is the best fitted for introduction into that 
country, though the Southdown, and some other English breeds, may eventually be 
found eligible. The^ next subject for consideration is the country from which they 
should be imported into India; whether direct from Spain, from England, or from 
Saxony, or whether from the ^pe of Good Hope or New Holland. Judging from 
the energetic zeal at present displayed, it is probable that some will be introduced 
from ^1 these countries. But it is desirable, in the first instance, to import a breed 
t ^bmates most similar to^ that into which it is to be introduced. The sheep of 
ffie Cape and of New Holland being already much improved, and the climate of both 
being mwe like that of Northern India than is either that of England or of Germany, 
it womd appear preferable to import chiefly from these two colonies, for inttoduction 
into the tableland or northern plains of India. But, as the pasturage of the Himalaya, 
as wdl as the temperature and moisture more nearly resemble those of England, it 
would appear, for the same reason, that some of the English breeds would be better 
suited to the mountains than the Merinos, which require both a warmer and a drier 
climate.” 

So, again, Royle says 

“Mr. H. Wood, a Member of the Board of Superintendence for the Improve- 
ment of the Breeds of Cattle in Bengal, when at the Cape of Good Hope for the 
benefit of his health, conceived the idea that ' the introduction into India of the 
Spanish ram would probably produce wool worthy of mercantile notice, and thereby 
add an important article to the exports of the country.’ The Bengal Government, in 
accor^nce with the proposition of the Board of Superintendence, and to give the 
expmment a mir tnal, authorized, at an expense of R9,45o, the provision, either from 
the Cape or New South Wales, of twenty Merino rams, and twenty Merino ewes ; with 
1,000 country ewes, to form the flock. 

“ After a trial of two years, the soil and climate of the North-Western Provinces not 
having proved so congenial as the Board had anticipated, the flock was divided and 
removed to the stations of Deyra Doon and of Sabathoo. These being within the 
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Himalayas, sanguine anticipations were entertained of the result, from the abundant 
and excellent pasturage, and the facility of chanmng the climate according to the 
season of the year. But these were never realized, as the Board of Superintendence 
were informed on the 3rd of August 1839, that the whole of the original stock of 
Merino sheep had died of old age, and that difficulty was experienced in rearing the 
produce, from the delicate nature of the animals and the exceeding moisture of the 
climate. To avoid this, it was suggested that the sheep of Sabathoo should be annually 
sent to the dry country beyond the snowy range, wheie little or no rain falls, or where, 
at least, there is no regular rainy season. In September 1832, the Government finally 
reported, that in consequence of the large sums expended upon the Sheep without any 
apparent corresponding benefit, the Governor General (Lord Wiliiam Bentinck) 
directed that the flock of Sabathoo should be gratuitously distributed among such of 
the Hill Chiefs as might be disposed to receive them. Also, that the flock in the 
Deyra Doon should be transferred to Mr. Vet.-Surgeon Hodgson, of the Hauper 
Stud, free of charge, on condition of his furnishing periodical reports and specimens of ^ 
the Wool. 

“ Mr. Moorcroft, in his journies to Tibet, had also in view the improvement of 
the breed of sheep in India, as in his letter respecting the Prangos Hay Plant, from 
near Droz, he writes: M have purchased and made arrangements for the keep of 
upwards of a hundred head of a race of sheep, the smallest perhaps known, but which 
in fineness of fleece may vie with the Merino, under the advantages of a much hardier 
constitution and of a better carcase.^ 

Some little attention, we have seen, was early paid to the improvement of the 
breed of sheep in the Madras Presidency. In the beginning of 1838, the Government 
there sanctioned the purchase of Merino rams which had been recently imported from 
Australia by Oolonel Hazlewood, of the Madras Army. These were of the Saxon 
breed, though importedfrom Sydney. Colonel Hazlewood, in a letter to Captain 
Jacob of the Bombay Artillery, mentions that experiments had been made in the 
Neilgherries by Mr. Sullivan with Merinos, and by Sir William Rum bold with 
South-downs, and that his own flock consisted of 700 white-wooled country ewes with 
Saxon rams. The ewes appear to have been obtained in Coimbatore and Baramahal ; 
but Jalna and Beder are mentioned as the best places whence to obtain the white- 
wooled breed. The results obtained both at Bangalore and on the Neilgherry Hills, 
from crossing the white-wooled sheep of the country with Saxon, Merino, and South- 
down rams, are stated to be most satisfactory, both as to quantity and quality of wool 
and size of carcase. 
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*'The most decisive results have been produced by Major (now Colonel) Jervis 
of the Bombay Military Service, who was first most active in urging the adoption 
of measures for the improvement of the breed of sheep in that Presidency, and has 
since submitted his improved fleeces to the judgment of competent persons in London. 
Colonel Jervis originally represented, in i835» that many parts of the Deccan 
and of Gujerat are well adapted to sheep pastures, and stated that, ^if the wool 
winch IS at present produced, and which, though of an inferior sort, finds a ready 
market, were improved by means of a superior breed of sheep, there can be little 
doubt of the benefit wnich would ultimately result to this country. The Bombay 
Government, accordingly, ordered rams and ewes of the Saxon breed from the Cape 
of Good Hope, and as the best wool imported into Bombay was understood to be 
produced in Afghanistan and Cabool, Colonel Pottinger, as well as Lieutenant 
(now Sir A. Burnes,) were each requested to obtain three hundred ewes and eight 
rams of a pure white colour from the pastoral districts in the vicinity of the Indus. 
A few were also ordered from Bussora, as the sheep there yield a very fine and 
lengthy fleece. The Court of Directors of the East India Company, likewise, on 
being applied to, sent out 120 rams and ewes of different breeds, including the South- 
down, Leicester—Cotswold, and Merino (Lord Western’s) under the charge of the 
son of a respectable farmer, who delivered them, with but few losses, in good order 
in Bombay. {Conf. •withp, 62p), 

** The Bombay Government subsequently reported that * the sheep obtained from 
England, the Cape, and Cabool, have been distnbuted throughout the country; many 
of them having been entrusted to the care of gentlemen who understand the manage- 
ment of these animals, and take an interest in the undertaking. A sheep farm Has 
been established at Ahmednugger, and another at the fort of Jooner, where the 
climate is good and pasturage plentiful ; and these farms have been entrusted to the 
charge of Mr, J. Webb, of the Civil Service, who has a good practical acquaint- 
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ance wth the management of sheep. * The natives in the interior who breed sheep 
are supplied from these farms with half-bred lambs, and are allowed to send their 
ewes to the Government farms to be kept with the rams. Many of the rams have 
been given to wealthy natives and Patells of villages (by whom they app^r to be 
much prized), who have flocks of their own, and who breed sheep for the sake of the 
wool and not for the market.’ 

“ The results of the experiments have led to the conclusion that the Cape-bred 
Merino sheep are far better adapted to the country than those imported from England ; 
so much so that the Bombay Government have determined to import fo’" the future 
only from the Cape of Good Hope. The Report of the Commerce of Bombay for 
1836-37 states, ^from the active measures taken by Government to improve the 
fleeces of the Sheep in the extensive pastoral country of the Deccan, so well adapted 
for the carrying of such an improvement into effect, the export trade in wool 
promises, in a few years, to be one of the most important and valuable from 
Bombay. ’ 

Colonel Jervis, at whose recommendation the above experiments had been 
instituted, in the meantime, established a sheep farm on his own account in the 
Deccan; and imported for the native ewes of his flock a large number of the finest 
Merino rams from the celebrated breed of Lord Western. The results whichihe has 
obtained have been most satisfa.ctory, as is evident from the following opinion of 
Messrs. Southey of Coleman-street, eminent wool-brokers, (i) The wool or 
rather hair of the native ewe of the Deccan may be set down as being of the value in 
London of per pound (2) The fleece of a yearling shorn near Poonah, in February 
1839, the produce of the Deccan ewe crossed by the Merino rams imported from 
Europe, was pronounced * a remarkable dean well prepared fleece of Wool, being 
fine in the hair, longer in staple, and of a better quality, than we have hitherto seen 
produced in the Indian Peninsula, and worth i5<f . per pound (3) A white fleece, 
inferior to the above, from having some dead hairs interspersed through the fleece, 
i2d. to i2\d, (4) A black fleece, with longer staple than the ordinary breed of Indian 
wool, jd, to having become more valuable from the increased length of the 
staple. 

The results of the Bombay sheep farm (alluded to above by Royle) 
were reported on in 1843 by Sir George Arthur, who visited the flocks 
for the purpose. He expressed himself much pleased with the manifest 
improvements in the condition of the sheep, and suggested that it would 
be necessary, if this improvement were to be kept up, to import annually 
afresh stock of Merino rams till the improved stock had thoroughly super- 
seded the country one on the farm. The writer has failed to discover any 
further^ direct record of the Bombay sheep farm, and if the experiment at 
improving the breed was persisted in, it must have been but for a very few 
years, when all interest in the subject was allowed to die out. In the 
Transactions of the Society we further learn that on a smaller scale than in 
Bombay improvement was attempted in Bengal. In 1836 ewes of the 
Patna stock were crossed by Southdown rams, and the wool of the pro- 
geny submitted to the Society for report. So, also, we learn that in the 
following year a similar cross was made in Baughalpur, In a like manner 
the subject was taken up in Madras, for, in addition to the experiments 
alluded to by Royle, we read that Sir Mark Cubbon had an experimental 
sheep farm at Heraganhalli, under the charge of a European Commissariat 
subordinate ofiicer, and that Merino rams were imported yearly from 
Australia and the cross-breeds distributed all over the country. The breed 
of sheep throughout the province was thus, we are told, immensely improved 
both as to size, quality of mutton, and wool. In 1863, however, the farm 

*In the Proceedings of the Agricultural and Horticultural Society of Bombay 
1838, p.4, it is stated that at Faria Bagh, near Ahinednuggur, Major Byne is trying 
the cross betwixt the Saxon ram and Cutch ewe. ‘The wool of Cutch sheep is 
particularly^ long in the staple, though not fine ; it is principally, expoi ted to Pei sia 
for the making of carpets. A gentleman conversant with the wool trade in London , 

stated that wool of that sort is much wanted in this country; it will make 
B^Iankets, Carpets, and other coarse articles. -^Committee of House of Commons* 
Commerce arid Finance, p. 467. 
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was given up, as it did not pay expenses, a fact which, Dr. Shortt says, 
was due to sheep-breeding alone having received attention ; but it is affirm- 
ed of this experiment that the effects of the large importation of foreign 
sheep are still visible in the improved quality of some of the Madras breeds. 
In this connection it may, perhaps, be added that with regard to the 
improvement of Indian sheep, Dr. Shortt remarks that in his opinion the 
Patna, Coimbatore, and Mysore are the best breeds ; further, that it is quite 
possible to improve both the mutton and wool of these animals, but that, 
at the same time, it must be remembered, that these sheep do not thrive 
m all districts. He suggests that more valuable results would be obtained 
by crossing these breeds with picked sheep of the Madras breed, than by 
the importation of expensive animals which are not so likely to withstand 
the vicissitudes of an Indian climate and the careless management of 
Indian shepherds. Professor R. Wallace apparently took a somewhat 
similar view, for he says : ** It would be vain to try to improve Indian 
sheep by crossing with those from Europe.^* He offers this opinion, 
however, immediately after having mentioned the disappointing character 
of a cross-breed from Southdown rams on Leicester ewes which he saw 
near Darjeeling. The breed mentioned could scarcely be called an 
attempt to improve Indian sheep, but rather an experiment at rearing a 
European cross-breed on the Himalaya. He makes no mention of hav- 
ing seen, during his visit to India, any crosses between the indigenous and 
foreign breeds, so that his opinion, given above, was apparently based on 
general principles rather than individual cases. The writer would by no 
means be disposed to go to such an extreme, though he has urged selec- 
tion and improvement with indigenous breeds as the first and rational 
step towards improvement. The Professor says of the Darjeeling cross- 
breed above, that <"the surroundings did not seem to suit them, still 
they might have looked better had they not been subjected to Mn— and — 
in breeding ’ for such a length of time.” A number of the sheep had 
horns, and the wool was coarse and hairy, most unlike the qualitty of 
wool that a cross flock of the same description would produce in Europe. 
The tendency to hairiness of coat is a character common to mountain 
sheep. The assumption of it by fine woolled sheep indicates that local 
conditions have much to do with its production or development.” 

As illustrative of the opinions that have from time to time been urged 
as to the possibility of improving the Indian supply of wool, the following 
letters may be quoted from the Journal of the Agri- Horticultural Society 
of India. It will be seen that apparently Bengal sheep had been taken to 
England and there cross-bred. The result having been highly satisfac- 
tory. It is assumed the same result could be attained by rams of high 
merit being taken to India. This opinion was in fact seriously advanced 
by the writer of the letters which follow, and he was at the time the highest 
authority in England on the subject of wool. To ignore the effect of 
climate and especially humidity, is of necessity misleading in the highest 
degree. This will at once be seen by reference to the case quoted above 
from Professor Wallace's India in 1887 ^ where a cross of two superior 
fleece-yielding European sheep had produced what the Professor calls hair 
instead of wool. 
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To the Secretary to the Bengal Chamber of Commerce, 

Sir,— Having, on more than one occasion, been requested by the Honourable East 
India Company, and also by the East India and China Association, to offer an opinion 
on sundry samples of Indian sheep’s wool, which they have at various times received 
from India, and to suggest such means as I conceive likely to improve the breed of 
Indian flocks and qualities of their fleeces, I take leave, at the recommendation of 
Mr. Stikeman, to forward you the accompanying samples, the produce of cross- 
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breeds betwixt a Bengal ewe and an English Merino ram, the property of the Right 
Honourable Lord Western, from which may be seen the advantage likely to 
accrue to Indian flock-masters by due attention being p^d to the cultivation of the 
breed of sheep in our Indian territories and dependencies, and I humbly conceive, 
that with increased attention, wool may^ become a source of wealth to our Indian 
possessions, at the same time prove an article of incalculable benefit to the manufac- 
turers in the British nation. 

“Being personally acquainted with many gentlemen who have long resided in 
India, I have heard, what appears to them, impediments in carrying my views into 
effect ; to which 1 reply ‘ make it an object to the owner of sheep to accomplish the 
desired end, and you must succeed.’ 

“Colonel Jervis has already demonstrated, that with due care, a superior race 
of sheep may be reared, producing wool infinitely more valuable than the native 
stock I and I flatter myself the time is not distant when the wool of India will be so 
much improved in quality as to be classed in our wool reports amongst those of our 
other wool-growing colonies.*' 

I remain, etc., 

London, Both October 1S44. Thos. Southey. 

PS . — ^You will be pleased to lay before your Chamber of Commerce the accom- 
panying, samples and give as much publicity to the subject as you may deem proper. 

To the Honourable Court of Directors cf the East India Company. 

“Honourable Sirs, ~ In representing to your Honourable Court the costand ex- 
penses attending the purchase of 12 Merino sheep from the flock of the Right Hon- 
ourable Lord Western, which were brought by directions of your Honourable 
Court, I cannot refrain from offering the following^ observations on the wool of a 
Bengal ewe, which were shown me by His Lordship whilst on his domain, together with 
her progeny to the second generation j and His Lordship having kindly presented me 
with a fleece of each year’s produce, I have much pleasure in representing to your 
Honourable Court specimens of the three years* growth, which, I presume, will cleaily 
illustrate, that, by ordinary attention,lthe present breeds of Indian ewes may be con- 
verted into wool-beanng animals, producing wool that would realize double its present 
value — 

No. I. Native Indian ewe. 

,, 2. First cross, with a Merino ram. 

„ 3. Second cross, with an ewe of the above, 

,, 4. Sample of Merino rams* wool shipped to Madras per Lady Florcu 

“ It affords rae_ great gratification in thus demonstrating to your Honourable 
Court, a theory which I have long entertained, that the flocks in Your Honourable 
Court’s territories in India and your dependencies is capable (with ordinary attention) 
of producing wool, both as to qualitj^ and quantity, that would become an article ot 
vast importance both to the flock-owner in India, ana the British empire.” 

I have, ete., 

Coleman Street, 31st October 1B44. Thos. Southey. 

A very extensive official correspondence has, within the past few years, 
taken place on the subject of the Sheep and Wool of India. A certain 
amount of that correspondence was published by Mr. F. M. W. Schofield 
in the form of a paper on wool, which appeared in the Selections from the 
Records of the Government of India, i888^8g (edited by the present writer), 
and the chief feature of that correspondence the reader will now find re- 
published below under, (so far as has been found possible), provincial 
sections. The correspondence and other papers there brought together 
will be seen to occasionally refer to experiments at breeding sheep, and 
may, therefore, be read as an elaboration of the present chapter, while 
completing the available information regarding Indian wool. The present 
remarks on the improvement of the breeds of sheep in India may, therefore, 
be concluded by a reference to the most recent action taken by the Agri- 
Horticultural Society. In 1887 a special Committee of the Society was 
appointed, on the recommendation of Government, to consider the question 
of the improvement of the breeds of horses, cattle, and quality and pro- 
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duction of wool m Bengal, The Committee reported that (i) the climate 
of that Province was unfavourable to the production of good wool ; (2) 
that considering this fact they were not prepared to recommend any direct 
Government aid in the direction of wool-raising in Bengal; (3) they 
suggested that it would be probably more beneficial to turn the attention 
of the rayafs to improve the size and fattening qualities of the breed, and 
that sheep-breeding and raising on approved modern principles should 
be demonstrated to the rayats, who would thus be encouraged to go on 
themselves making experiments in that direction. 

Fibre. — It is perhaps needless to say that sheep yield wool. ^ This re- 
mark IS, however, necessary to preserve the logical sequence of this article. 
The reader should, however, consult the chapter below on the subject of 
wool for information regarding the fibre or fleece of Indian sheep. 

Food.-- There is a large meat-eating population in India, since, not only 
Europeans but all Muhammadans and the majority of Hindus are mutton- 
eaters ; but among Natives, at any rate, goats’ flesh is much more largely 
consumed than that of sheep. Sheep mutton is, however, procurable in 
most towns at 2 annas a seer for ordinary, and 3 to 4 annas a seer for 
fat mutton. In former years nearly every regiment in India supported a 
mutton club, and there was a station mutton club also in most districts, 
but those days are now gone by and a mutton club is almost a rarity. 
Still the ordinary gram-fed mutton of the bazars is very palatable, and in 
hill stations some of the mutton, though small, equals in flavour the best 
Welsh mutton. The manufacture of Tallow has become an important 
local industry in many parts of India, and for this purpose sheep and goats 
fat are largely utilized. The exports of tallow were in 1885-90 valued at 
RjOjidy and the imports at 8=1*03,930, more than half of which came from 
the United Kingdom and about that quantity of the total imports was 
taken by Bombay, The imports taken by Bengal were valued at 822,773, 
and by Madras at 817,814. {Conf 'with Vol. V; 459 )' 

Domestic, — Besides furnishing wool, sheep are much valued in agri- 
cultural districts for the manure which they supply. The shepherds of 
India are for the most part an itinerant class, who travel from place to 
place with their sheep. They camp in the fields under tents made of 
rough woollen cloths stretched over stakes, while the sheep are_ crowded 
into a pen. fenced with thorns. So highly is their manure prized that 
for one night of a flock of sheep the owner of a field will pay the shepherd 
some 12 to i6fb of rice or from 8 annas to 81 in cash. 

Sheep-fights are a favourite amusement among the Natives of many 
parts of India, and the rams (especially of the hunid breed) used for fight- 
ing purposes are much prized. They are petted and pampered till they 
become quite savage, and will hit and strike with their fore-feet, and, in 
some instances, even evince a propensity to bite. They are pitted against 
one another, and large sums of money are often^ staked on the result. In 
fighting they first move backwards /or a short distance to give impetus to 
their forward rush, and frequently in the fight have their heads or horns 
brokem 

THE WOOL AND WOLLEN GOODS OF INDIA. 

In the review of the breeds of Indian sheep, given above, the writer has 
endeavoured to bring together the specific information available in In- 
dian works, on the subject of the various qualities of wool obtainable in 
this country. The chapter on Pashm and Goats’-hair below will be found 
to similarly set forth the main lessons deducible from the study of the 
goats. The reader who may have perused these pages so far will, per- 
haps, readily admit how very difficult, and, indeed, how unsatisfactory (in 
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the present imperfect knowledge) would be any attempt at a complete 
statement of the woollen interests of India, province by province. The 
utmost that can, therefore, be accomplished is a review of the official corre- 
spondence and published records available on the subject of Indian wool. 
In this manner it is hoped the maximum amount of information may be 
conveniently exhibited to the general public, since many of the papers at 
the writer’s disposal are not generally accessible. It need only be further 
explained that the official correspondence so overlaps itself that the com- 
munications, in some cases, cannot be arbitrarily arranged in provincial 


sections. 


L— BENGAL. 


From what has been said regarding the sheep of this province, it 
may be inferred that only one— the Patna breed— is classed as a fleece- 
yielding animal. The experiments at crossing that breed, though firs-t 
undertaken over half a century ago and spasmodically repeated from time 
to time ever since, have not as yet resulted in any improvement. Indeed, 
it may be said that the first and most natural step towards the improve- 
ment of this breed ought to be careful treatment, liberal feeding, and selec- 
tion of valuable variations, together with the crossing of these until an im- 
proved quality had been rendered prepotent. It might, in fact, almost be 
held that it would be a needless waste of time to cross-breed with foreign 
races until defects are eliminated and a fairly superior indigenous stock 
secured, that would blend with foreign blood, while retaining the character 
of suitability to environment. In the more recent official correspondence, 
quoted below, it will be found that two gentlemen (Messrs. Orrah and 
Abbott) have recommended certain experiments at crossing with foreign 
stock. Some of Mr. Orrah’ s suggestions seem to the writer impracticable, 
however desirable they might be. To expect to be able to bring the alpine 
sheep of Tibet to the “tropical swamps" of Bengal is at variance with all 
past experience. Mr. Abbott proposes a more hopeful scheme, though a 
cross of the Patna sheep with the Australian Merino would probably 
result in a better fleece but inferior flesh-yielding animal. But here again 
the writer would anticipate little permanency, unless the Patna stock 
were to be first developed and fixed in a character likely to favour pre- 
potency in the improvement effected by crossing. The mere distribution 
of a cross-breed of one generation does not seem likely to prove of mucli 
value. Mr. Abbott’s liberal proposals should therefore be accepted as 
likely to prove beneficial only after many years’ careful cultivation and 
selection, or until fixity of character had been attained. The offspring of 
an established, new breed, adapted to the conditions of the country, would 
be of lasting value ; the progeny of a simple cross could have but a tern • 
porary effect, which, like the Bombay experiments, would disappear a few 
years after periodic renewal was discontinued. Indeed, it may be said that 
two mistakes have rendered all past experiments fruitless. These are the 
omission to eradicate the defects of the indigenous stock before attempting 
to cross : and impatience of the time necessary to effect improvement. 

It will be seen that, at the suggestion of the Bengal Government, 
a committee of the Agri -Horticultural Society was convened a few years 
ago with the object, among other things, to consider the possibility of im- 
proving the breed of Bengal sheep. The committee, after the most careful 
consideration, seem to have arrived at the opinion that the chief aim should 
be improvement for the meat market, not the supply of wool. This would 
appear a very justifiable conclusion so far as the greater portion of the 
province is concerned. Indeed, the conclusion arrived at w^as practically 
identical with that published by a similar committee that reported to the 
Society on the self-same subject nearly sixty years ago {see opposite page). 
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The high temperature and excessive humidity of large tracts of Bengal, 
however good the pasturage may be, was by both committees pronounced 
inimical to the formation of wool. If this view be accepted, it is doubtful 
how far it would be wise to cioss with a breed like the Merino, which is, 
perhaps, the most inferior of all breeds from the butchers’ standpoint. In 
the more northern and western portions of Bengal, however (especially in 
Behar and Chutia-Nagpur), there are large tracts of country for which 
Mr. Abbott might, after a few years’ selection and crossing, be able to 
evolve a breed that would be of great value as a fleece-yielder. 

One other section of this province seems, however, to call for investiga- 
tion, the division of the Himalaya that geographically belongs to 

Bengal. The traffic from Tibet has, for many years, been regarded as of 
the utmost importance, and that portion which would be looked for across 
the snowy ranges along the Bengal frontier, has been viewed with great 
expectancy. The Mission that was on the eve, some few years ago, of 
starting for Tibet from Sikkim had, as one of its objects, the opening up 
of greater facilities for the importation of wool The lower and outer 
ranges of the Eastern Himalaya are too moist and too severely infested 
with the pest of leeches for offering much prospects of future extended 
sheep-farming. The higher ranges of Sikkim, however, are above these in- 
fluences and are known to support large heads of valuable sheep. These 
might be greatly extended and improved; but of far greater moment, 
doubtless, would be increased facilities for the extension of the import of 
Tibetan wool, which, within the past few years, has shown evidence of some 
capacity It may be said that the passes into Bengal, from Sikkim East to 
Assam, should tap the region of the silingia sheep and might thus be 
naturally expected to afford a wool, perhaps superior to that obtainable in 
any other part of India, The more recent official and other correspondence 
furnished below will be found to deal very fully with the present position 
and future prospects of the Tibetan wool traffic into Bengal. But, before 
proceeding to quote from these papers, it may serve a useful purpose to re- 
publish a few passages illustrative of the interest taken in this subject fifty 
or sixty years ago. The Transactions of the Agri.-HorticuItural Society of 
India contain many very instructive papers and reports. Thus we read of 
Mr. 0. R. Prinsep having experimented with Bikanfr sheep at Allipore 
near Calcutta : of Merino sheep bred and crossed with indigenous sheep 
in various parts of Bengal ; of Jeypore sheep having attracted attention,— 
various reports were, in fact, furnished on the wool of that breed. South- 
down sheep had also been imported and samples of the wool from the 
progeny (reared in Bengal) and from various crosses, were submitted for 
report. These and many other wools were made the subject of a special 
report issued by the Cattle Committee of the Society in 1838. As that 
report reviews the experiments that had, up to that date been made, it 
may be here reproduced : — 

The committee have been required to give an opinion upon these specimens ,• but 
they would prefer to leave this preliminary measure to persons better informed on 
such matters, and recommend that the Secretary be directed to transmit these samples 
(excepting Mr. Storm’s English Wool) to the Commit^ee of Agriculture and Com- 
merce of the Royal Asiatic Society of Great Britain, with a request that a report 
upon them be obtained from competent brokers ; and that the committee be solicited 
to procure and send out to ^ this Society samples of the most approved kind 
of wool as subjects for comparison. 

From the slight experience which some members of your committee have had in 
the breeding of sheep in this country, and the general premises deducible therefrom, 
they are disposed to think that the attempt to breed sheep in the plains of Bengal for 
the sake of the wool, would not be attended with success ; although Mr. Prinsep 
states having ‘'found that the cioss of the Dumba sheep with the Patna gives a 
lamb with a curly fur, precisely of the same nature as that of which the Persian 
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caps are made ^ and is 'inclined to think this kind of fur might be largely produced 
even in Bengal ' and, Mr. Prinsep adds, ‘ it has this recommendation that the 
lamb of the Dumba gives meat of the rnost^ estimable kind.^ Mr. Gibbon 
observes a similar result m a cross between the Merino and Patna sheep } the wool of 
the lamb is very fine and curly until it has^ passed the second month. 

“ These samples warrant the committee in expressing a hope that, although, 
as a commercial speculation, they think the soil and climate of Bengal decidedly 
opposed to the successful rearing of sheep, there is still ground for the exercise of 
much useful experiment, and they would wish, all who do practically take an interest 
in the question, to submit their results to the Society, whether successful or not. 

" The site of, or below, Darjiling appears to your committee worthy the attention 
of the Society, in the prosecution of inquiry on the subject of improving Indian wool, 
so as to render it an article of commercial importance. “ Colonel Lloyd has offered 
to forward the views of the Society, and Captain Bruce, who is on the eve of 
proceeding to Darjiling, states his intention of entering into the grazing of sheep 
extensively, and offers in like manner to be of service to this body. 

“ The committee, with such able coadjutors, have no doubt but ere long they will 
be enabled to lay some interesting particulars before the Society j and suggest a copy 
of this report be forwarded to Colonel Lloyd and Captain Bruce, with a request 
that these gentlemen will afford them all the information they collect that on the ex- 
periments which Captain Bruce intends to make, and also that they will give the 
committee what information they can of the prospect of a wool trade with Tibet. 

The committee further recommend that the Secretary be directed to com- 
municate with parties in such parts of the country as are known to be favourable 
to sheep, and to request samples of the several varieties, with as many particulars 
relating to the season of dropping their lambs, shearing, etc., as possible, and that he 
be desired to obtain from the Agricultural Societies of Bombay and Madras specimens 
of the varieties of wool, from the flocks which are understood to have been placed at 
their disposal W Government^ and of the kind or kinds of wool which are now largely 
exported from Bombay especially of the Kerwan sheep, which are understood to 
furnish the bulk of that export.” 

It will thus be seen that three at least of the questions that may be 
regarded as occupying public attention at the present moment were 
discussed or put to practical test at least half a century ago, viz,, first, 
to cross Patna sheep with the Australian Merino breed ; second, to cross 
Patna with dumba sheep 5 and, third, to open up a trade from Tibet 
through Darjiling. The possibility of improvement without the aid of 
foreign blood seems never once to have been even suggested. 

Some few years later we learn that the Society had been holding 
cattle and sheep shows at which money awards and medals were given, 
but that the results had been so unsatisfactory that it was deemed neces- 
sary^ to discontinue those awards. A special committee was convened to 
consider this subject and their report which was adopted by the Society 
may be here quoted, the more so since it alludes to sheep- farming on a 
large scale as having been started in the Khasia Hills, at Meerut, and at 
Bhaugalpur ; — 

Report of ike Cattle Committee, 

f With reference to the resolution passed at the last General Meeting of the 
Society, on 8th March 1843, ‘ that it be referred to the Cattle Committee to consider 
and report how far it would be advisable to withdraw the premium offered for im- 
ported cattle and sheep and the produce thereof, after the exhibition of 1844,^ — your 
committee beg to state, that having duly considered the subject referred to them, 
they are of opinion, that the attempt to improve cattle and sheep by a money premium 
and medals has not held out sufficient encouragement, in the number of cattle 
brought forward at the shows, to induce a continuance of tlie annual exhibitions ; 
and they, consequently^ deem it advisable to recommend that such premiums for 
public competition be withdrawn, after the expiration of another year, to which 
period the engagements of the Society extend, 

“ Although not withth the meaning of the resolution to which their attention has 
been more p^ticularly directed, your committee do not consider it will be deemed 
• j ' “ bring to the notice of the Society a subject intimately connected 
with their department of labour, mst,, the Improvement of Indian Wool, 
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"Your committee are aware that, with this object in view, several experirnents, on 
an extneded scale are now in progress at Cherra Punji, at Meerut, at Bhaugal- 
pur, and other parts of India, which, it is to be hoped, will, in the course of time, 
introduce a new and profitable article for exportation. Indeed, it may be mentioned, 
that a member of your committee has already sent from his own flocks several ship- 
ments of the staple to England, which have given a fair remuneration. ^ ^ 

" With the view of attracting as much attention as possible to this important 
object, and of assisting to give a stimulus thereto, your committee would beg to 
suggest the propriety of offering a Schedule of Prizes for the best samples of wool 
from cross-breeds between the Merino and country sheep, as well as from other 
crosses. The parties sending such samples should possess, bona-fidef a certain 
number of sheep. The number required to make a candidate eligible to compete, 
together with other details connected with the Prizes, can be determined on hereafter, 
should the Society consider the suggestion worthy of adoption. 
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(Signed) C. K. Robinson, v.p. (Signed) Charles Huffnagle. 
„ WM. Storm. „ C. R. Prinsep. 


« Resolved— That the Report of the committee be confirmed, and that with 
reference to the suggestion contained in the latter part thereof, they be requested^ to 
submit a detailed report, embodying a Schedule of Prizes, etc., for the information 
of the Society. ” 

"In connection with the subject under consideration, the Secretary begged to 
submit the following extract of a letter from Major Napleton at Bhaugalpure, 
together with a report with which he had been favoured by Mr. Robert Smith, 
on the sample alluded to ; * I brought with me, says the Major, from Cabool some 
Kohistan ewes which have some very fine lambs, some Cabool Dhumhas, some 
Panjab wethers, etc., and 1 wish to know if there are any prizes I could compete for 
at the Agricultural Shows. There is a remarkably fine breed of sheep to be procured 
near Monghyr, and I have some now in prime condition, having been 18 months on 
gram and bhusa, and if there is any prize for the finest and best fed country sheep, 

I feel confident I could carry it off. The fleece of the Kohistan ewe is large and 
fine, and I have several pieces of cloth called burruck made from the wool. I am 
thinking of sending you some wool, that its merits may be tested. ’ 

" The Secretary stated, that he had submitted the sample of wool (the first cross 
between the Merino and the Patna sheep,) which was presented by Mr. Muller, 
at the last meeting, to Messrs. Adam F, Smith & Robert Smith, and both 
gentlemen had been so good as to favour the Society with their opinion. 

" Mr. Adam F. Smith states, that he considers the sample a very CTeditable 
one for a iirst cross between a Merino ram and Patna ewe. The wool is of fair 
staple, and has a soft silky feel j it is, in short, not unlike the F.’s and S.^s of some of 
the best marks of Spain. ” 

The following letters and remarks thereon deal with the subject of 
a cross of the Patna sheep with a Southdown ram : — 

To the Secretary, Agricultural Society, 

I beg to send you two fleeces, shorn from yearling lambs, the quality 
of which appears to be an improvement upon Bengali. 

The lambs are the produce of Patna ewes, by an imported South- 
down ram, and were bred by Mr. Ricketts of Chittagong. 

Tipperah ; Yours, etc., 

1 8th Norcemher 1845. F. Skipwith. 

Report on the above Fleeces. 

" Mr, Speed having solicited me to give my opinion as to the quality of 
the two fleeces of wool, forwarded by Mr. Skipwith to the Agricultural 
Socie^ of Calcutta, I do so with much pleasure. 

" The wool is of decidedly good quality for the first cross, uniting length 
of staple, and (for the sort) softness, with great uniformity of quality 
throughout the fleece, which is much desired. The quality from its coarse- 
ness, will not admit of being used for other than blankets, and very coarse 
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cloth, its market value at present in the home markets, is about sixteen 
pence per ib. 

** I consider that Mr. Ricketts has acted correctly, in having crossed 
the Patna with the Southdown, and should strongly recommend him to 
carry out the improvement by crossing the production with the Merino, 
as he only requires now, the texture, he having procured the length of 
staple with carcass. 

" India can, in my opinion, if sufficient care were displayed in the 
several crosses, produce as good a sample of wool as any of Her Majes- 
ty’s Dominions, from the luxuriance of the food and the temperature* of 
the climate; as texture, with length of staple, is all that is necessary. 

To produce a flock embracing strength, carcass, and fineness of wool, 
I recommend the Patna ewe crossed with the Southdown ram, then fol- 
lowed by a cross of the Merino ; if the Southdown ram cannot be obtained, 
the Leicester ram may be used, but though it will produce carcass, the 
texture of the fleece will be wanting to a considerable degree, consequently 
requiring a second cross of the Merino before the necessary fineness is 
obtained” (W, Stallardt Calcutta^ igth January 18463 in Jour* Agri*" 
Hort Soc, Ind 3 V*, SeL, pp, lo^ii). 

The idea of improving Indian sheep by cross-breeding with certain 
valued Chinese breeds was entertained some few years ago and carefully 
tried, as will be seen from the following extracts from the publications of 
the Agri.-Horticultural Society of India : — 


Report on Wool from Shanghai sheep, bred at Chittagong by 
James Cowell, Esq* 

” In a letter, dated Chittagong, 13th March 1851, forwarding specimens of various 
products which he thought might be interesting to the Society, Mr. Archibald 
Scone, 0 S., writes:— 

“One arricle is wool cut from sheep that Oaptain Marquard brought from Shan* 
ghai. The sheep are large bodied animals, tall and long, the wool seems to be long 
and fine. The sample in question was handed to Mr. James Cowelf 
merc^nt of this city, who has favoured the Society with the following report * This 
wool from Shanghai sheep, wa Chittagong, is a very good specimen, being long, soft, 
and easily combed, which leads me to infer that sheep wool may form an article 
of export from the Northern Port of China, at no distant period. This sample 
IS not ported —h^d, belly, and back, being all mixed together, which it should not 
be. It K therefore difficult to affix a value to it, but I think, and my opinion is con- 
firmed by a friend prahcally acquainted with the article, that it would fetch at home 
in Its present condition, from lod, to iid. per ft. Sheep should be washed in a run- 
before being sheared, the omission of which has caused the present sample 
tobedirtierand morediscoloured thanit would otherwise be. I fancy that a cross 
betw^n a Menno rani and Chinese ewe would much improve the wool, and the 

expenmentmightprotebly be worth the time and attention of some of our country- 
men in the Northern Portsof China.” {Jour. VIII., p. 3<?), Calcutta isf April x8Si* 


Memorandum respecting three fleeces of wool presented to the Society 
by J. A. Crawford, Esq. 

4.U ^ presented to the Society was shorn from a China ewe on 

the 2Sth ultimo. The ewe was one of three China sheep (a ram and two ewes) 
which were purchased for me by Captain B oltan of the steam ship Reiver* They are 
all three white sheep j one has no stain of colour, the other two (a ram and a ewe) 
have the slighest possible stain of a reddish tan colour about the ears. The ram, from 
the appearance of its fleece, when it arnved, must have been shorn shorfjy before it 
sheep app^red to feel the heat very much on first arrival, 
8th ^nl. When, however, the very hot weather set in towards the close of the 
month, the ewes seemed to feel the heat more than the ram. This I attributed to- 

humidity of India have demonstrated the unsatisfactory 
nature of all such high expectations.— Diet* Econ. Prod. 
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the fact of their having their 6eeces on, but I do not think that they had even then 
got their full fleeces. I immediately determined on shearing them. For this purpose 
I got a pair of English shears. My goat-herd, who seems to know something about 
sheep, was set to work at once on one of the ewes. In reply to my questions he 
stated, in the most confident manner, that he knew all about sheep-shearing ; of this 
I believed just as much as I thought proper to do The manner in which he set 
about his work soon showed me that, though he could clip a sheep, he had no idea of 
shearing one. The consequence was that the wool was taken off in small quantities. 
This was on the 26th. On the 2Sth, I had the other ewe brought up before me, and 
having had it cast I showed him how to commence and set him to work. It was with 
some difficulty I could get him to w’ork my way. First he tried to argue the question 
with me as to the use of following directions and then to complain of the trouble. I 
sat by him, however, and got half the fleece pretty fairly shorn. At this moment I was 
called away. On leaving I gave strict orders that he was not to go on shearing but 
merely to turn the sheep and await my return. I was not away more than a minute 
or so. On my return I found that my orders had been obeyed, but was horrified at 
catching the man in the act of separating the half fleece already shorn from that 
which was still on the sheep. Luckily I was in time to ^ve the connection between 
the two at the neck, and eventually had the satisfaction of taking off the fleece in 
the state in which it now lies on the Society’s table. Looking to the fact that the 
connection of the fleece has been preserved at the neck, the most difficult part of the 
sheep to shear, I have not the least doubt but that the whole fleece could have been 
shorn as one entire piece. Considering that it is now over twenty years since I was 
present at a sheep-shearing, and that the man had never shorn a fleece on this mode 
before, I think it will be admitted that it is very fairly shorn. 

'‘These three sheep of mine are of the club-tailed or Dumba-breed. Their tails 
are, however, nothing like so large as those of the Cape sheep or the Dumbas from the 
Northern Provinces and Afghanistan. I am told that my sheep are of a breed 
which is remarkably prolific, twin lambs being the rule and three at a birth not an 
uncommon occurrence. Whether they will retain their prolific properties in this 
climate remains to be seen. From want of ground I am unable to experiment as 
largely as 1 could wish, but I intend to try on a small scale an experiment in crossing 
with the Patna and common Bengali sheep. 

“ Doubts have been expressed to me as to whether it is possible to shear a Patna 
sheep, so as to preserve the fleece entire. I hope I shall be able to solve these doubts 
shortly, as I have the offer of some Patna sheep with fair fleeces to experiment on, and 
in the course of next month I shall be in a position to report the result to the Society. 
— Calcutiai 24th May 1866** 

“ I send you herewith two packets of wool, one done up in plain paper, the other 
in a newspaper. The former is the wool of a Patna ewe, the latter is from a half- 
bred ram, bred from China and Patna stock. These two sheep were placed at my 
disposal by Mr. J. Sheriff of Hunter & Co., with a view to make a trial of 
shearing from them an entire fleece. The result has been a dead failure. I had both 
sheep carefully washed this morning, and both were shorn in my presence. From 
the first clip of the shears I saw it was hopeless to expect the fleece to come off entire 
fi om the ewe, and though the same care and pains were taken with it as my China 
sheep, the fleece of which is with the Society, it was impossible to prevent the wool 
coming away in bits. The same was the case with the ram, except that just along 
the ridge of the back, the wool seemed to be of closer texture and I had hoped from 
this that I should have got that piece of it off in a long strip ; but the application of 
the shears showed at once that it was not to be done. The wool of the Patna ewe 
does not appear to have much of the character of English wool, but to partake more 
of the quality of goats’-hair. The wool from the ram, I think, will be acknowledged 
to be better than that from the ewe, and its superiority is doubtless attributable to 
the cross of the China sheep, at the same time, I think it is clear that one cross is not 
enough to the defect in the wool of the Patna sheep or to impart the good quality of 
the wool of the China sheep. In writing thus, I trust it will be borne in mind that 
I am merely comparing these two breeds, and that I do not, by any means, intend that 
the quality of the wool of the China sheep should be held to be good as compared 
with the quality of English wool. I sat and watched over the process of shearing both 
these sheep this morning, and I do not know it will be ever possible to get an entire 
fleece off a sheep of either breed. — jih June 1866 

Note on Wool in Bengal by M. Finucane, Esq., C.G., Director of Land Records and 
Agriculture f Bengal, 

“The Government of India having asked me, by demi-official communication, for 
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some information regarding the trade in wool in Bengal, and the possibility of im- 
proving- the supply or quality of that article, I have made some enquiry on the subject. 

I now ffiv6 th© sinsil srnount of infortn3.tioii on th© subject which 1 h3.v6 Dosn to 

gather. First, as regards the supply of wool from Tibet and the Northern Frontier, 
the following remarks occur in the Report of the External Trade of Bengal with 
Nepal, Sikkim, and Bhutan, published by the Government of Bengal, 1885 ^‘The 
quanbty of wool available for export from Tibet is believed to be enormous. Between 
Kamba and Shigatse, within a march and a half of the Sikkim frontier at the head of 
the Lachen, sheep are killed, not for the sake of their hides or fleece, which are 
practically valueless for want of a market, but in order that their carcasses may be 
dried into jerket meat, and sold for 8 annas each. At Kamba itself carpets and rugs 
are manufactured of the finest quahty, and of patterns evincing excellei^ taste and 
skill; but there is no outlet for these fabrics. Further north on the Great Chang 
Thang (or northern plateau), which begins just beyond the Sanpo, within five marches 
of the Kongra Lama, are prodigious flocks and herds which roam at will over the 
endless expanse. In noticing the improvements in the supplies of wool imported into 
Beno-al from Tibet during 1883-84, it was remarked in the report for that year—* it 
is believed that this trade has dwindled during the current year (1884385), partly 
owino- to the difficulties placed in the way by libetan officials; the statistics recorded 
show^’that the belief was well-founded, for the quantity imported during 1884-85 was 
only one-tenth that imported during 1883-84, , 91 maunds against 91 1 maunds. 

With the exception of 19 maunds registered at Rungeet in 18S3-84, and 5 maunds in 
1S82-83, the entire supply during the three years was brought through Pheydong. The 
value of manufactured woollen goods (chiefly blankets) during 1884-85 was ^4,415 in 
excess of the figures of 1SS3-84, but R564 below those of 1882-S3. By far the largest 
are supplies brought via Pheydong.” 1 

The following statement shows the quantity of wool imported into British territory 
from Sikkim and Tibet during the past five years; — 

Maunds. Maunds. 

1882-83 . . . . 168 1 1885-86 .... 2,555 

1S83-84 . . . .911 1886-87 .... 1,933 

1884-85 • • * • 9^ 1 

The falling off in imports of wool in 1884-85, as compared with the two previous 
years, has been attributed to the difficulties placed in the way of this trade by Tibetan 
officials ; but though this may be one of the true causes of the decline in question, 
it is to be noted wat the trade appears to have been at all times insignificant and 
irregular. At the same time that there was a decline in the^ imports of wool, it is 
to be observed that there was a very large increase in the imports of other articles, 
for example, musk and yak tails, which, however, may be accounted for by the 
greater facility with which, these less bulky articles may be smuggled. 

Without, however, questioning the existence or the pernicious effects of re- 
strictions placed by the Tibetan officials on the frontier trade — matters on which I 
have no knowledge and no special sources of information,— I may say that, having 
made some enquiry on the subject at Darjeeling, I have not seen or heard anything 
which would lead me to doubt that a consideiable trade in Tibetan wool can be deve- 
loped, even under existing conditions, by simply creating a steady demand and 
securing a steady sale fer the article in Darjeeling. It will be seen frorn a letter 
from Mr. Spencer Robinson, which is annexed, that a merchant trading with 
Tibet h?s recently offered to deliver to that gentleman in Darjeeling ten thousand 
maunds of wool, provided he guaranteed the purchase of it at R16 per maund. The 
Tibetans, he adds, will not place any obstacles in the way of allowing the wool to 
come through. If the wool, as stated, can be delivered at Darjeeling at R16 a 
maund, or say, 3 to 3I pence per pound, and the wool is worth in England 6^ to 7 
pence per pound, as it is believed to be, there would appear to be little doubt that the 
existence of a steady demand at Darjeeling, or some other place nearer the frontier 
within British territory, would lead to a steady supply, so far as the resources of Tibet 
allow. I am not here arguing against the desirability of removing trade restriction — 
a question which does not come within my province, and on which I am not called 
upon to offer an opinion — ^but what I am arguing in favour of, is the creation of a steady 
demand for Tibetan wool in Darjeeling by establishing an agency, public or private, 
for the continuous purchase of it. The attempts beidg made by Mr. Sp©ncer 
Robinson, who has, I am informed, much pi actical knowledge of the subject will, 
from this point of view, be watched with much interest. It will be se^ from the 
annexed report, with which I have been favoured by ^ the Chamber of Commerce, 
and from the Secretary of the Agri.-Horticultural Society, that Tibetan wool, as per 
sample, received from Mr. Spencer Robinson is supposed to be worth to 7 
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pence per pound in England, where the price is rapidly rising. If this estimate 
turns out to be correct, and wool is forthcoming from Tibet in large quantities, as 
stated to Mr. Spencer Robinson, the importation of wool from Tibet should be a 
highly remunerative business. , j 1 

The following statement shows the exports or imports of wool from and to Calcutta 
according to the Custom House returns, and statistics of river and rail-borne trade 
in Bengal since 1881-82 ; — 


Year. 

1 88 1 - 82 

1882- 83 
1S83-84 


Export. 

lb 

13*446 

2,336 

32,684 


Import. 

lb 

7*484 

41,617 

19,613 


Year. 

1884- 85 

1885- 86 


Export. 

ft 

78,395 

57*595 


Import. 

ft 

21,612 

86,367 


BENGAL. 


As regards the trade in wool produced in the plains of Bengal, there is very 
little information available in the records of the Bengal Government, and as the 
Government of India has called lor very early report on the subject, I have not been 
able to ask local officers for further information regarding it. No attempts have 
ever been made in Bengal to improve the quantity or quality of wool produced in 
these provinces. The bare suggestion of the possibility of taking measures with this 
end m view has been made the subject of gibes and ridicule. It will, however, be 
seen from the papers annexed^ that practical men, who have given attention to the 
subject, are by no means of opinion that nothing can or that nothing ought to be 
done by Government in this matter. Mr. Abbott, a well-known indigo-planter of 
Tirhoot, is enthusiastically in favour of endeavouring to improve the breed of Behar 
sheep by judicious cross-breeding, and is willing himself to undertake the supervision 
of the experiment on an inexpensive plan, which will be found described in his letter 
annexed, and Mr, Orrah, Deputy Superintendent of the Bhagulpore Jail, is of 
the same opinion. I think that Mr. Abbott’s plan is an eminently practical one, 
and that cross-breeding on the lines suggested by him and Mr. Orrah ought to be 
tried. The Revenue and Agncultuial Department of the Government of India may 
perhaps be in a position to give some assistance and support, by supplying merino or 
other good rams and ewes. I am myself also in communication on the subject with 
Dr. Green hill of Calcutta, who has been good enough to volunteer his assistance in 
the selection and importation of good rams mom Australia. 

I annex some interesting papers with which, through the courtesy of Dr. Leth- 
bridge, I have been favoured by Mr Orrah. This gentleman has given much 
attention to the subject of Indian wool, and probably knows more about it than any 
official in Bengal. Some of his suggestions for effecting improvements in the quality 
of Bengal wool, owing no doubt to his want of acquaintance with the actual conditions 
of Bengal peasant life, are, I think, impracticable; but he agrees with Mr. Abbott 
in thinking that much may be done by judicious cross-breeding. Mr Orrah, 
being in charge of the manufacture of woollen articles in the Bhagulpore lail, is in a 
position to offer an opinion of value on the subject, and he^ bears testimony to the 
fact that the attempts made to improve the breed of sheep in the North-Western 
Provinces have led to a marked improvement in the quality of the wool of that prov- 
ince, which, he says, is decidedly superior to that produced in Bengal. Further, he 
significantly notes that, since the system of cross-breeding sheep by continuous im- 
portation of fresh stock has ceased in the^ North-Western Provinces, the quality of 
the wool produced is til ere also deteriorating. 

I regret that I am unable to furnish the Government of India at present with 
more accurate and detailed information on this subject, and have only two practical 
suggestions to make with a view to improvement in the supply and quality of wool 
from Bengal and the northern frontier. These are That arrangements 

may be made by which a steady demand and^ sale can be guaranteed for Tibetan 
wool in Darjeeling or elsewhere within British territory — such demand will create the 
supply, and will probably arise without the aid or interference of Government, when 
it is known that wool is forthcoming. If* in addition to this, the Government of Tibet 
can be induced to remove restrictions which must, as a matter of course, injuriously 
affect trade, all the better ; but I am not in a position to offer an opinion on this 
point. Further, it would perhaps be at first desirable to allow specially favourable 
rates for carriage of wool fiom Darjeeling by rail to Calcutta, and orders to have this 
done have, I understand, been recently issued. It would also be well, if possible, 
to improve the means of communication by road with the Tibetan Frontier. 2nd — 
That as regards wool produced in the plains of Bengal, the suggestions made by 
Mr. Abbott for cross-breeding in his letter, which is annexed, be accepted as a 
tentative measure.” 
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Letter from Spencer Robinson, to M. FI^UCANE, Esq., C.S., dated 

Teendaria, the 17th ^uly 1887. 

** I forward two samples of Tibet wool as received from that country. One is ewe 
wool, the other ram’s wool. I have been selecting wool for a Calcutta merchant 
during the last week, who is sending it home to England. This is the first shipment 
of wool sent home. I received a valuation on this wool recently, which was 6^ to 7 
pence per pound in England. The wool trade with Tibet can be developed into a 
large business, and a merchant trading with Tibet offered to deliver me 10,000 
maunds of wool in Darjeeling (provided I would guarantee to buy it) at R16 per 
maund. He states the Tibetans will not place any obstacles in the way of allowing 
the wool to come through the passes. He is sending me samples of cloth, etc., pur- 
chased by the Tibetans, and wishes me to forward them to English manufacturers and 
let him know the price of such doth when landed in Calcutta.’’ 

Letter from H. E. Abbott, Esq., to M. Finucane, Esq., C.S., dated Jainpur, 
the 27th June 1887* 

‘'Suffice it then to say, as a commencement of correspondence, that as far as 
sheep-breeding in Behar is concerned, I live in the very centre of it, and roughly speak- 
ing, my tenants own at least a lakh of these useful littleanimals; but as far as wool or, 
quality of meat goes, they are of the most wretched description, though, like most things 
indigenous to the country, hardy to a degree. As 1 told you personally, I am convinced 
that judicious crossing would prove eminently beneficial (were Australian or British 
blood imported) to both wool and mutton. I do not think much outside trade is done 
in the wool line, the shepherds finding a sufficient market at present by weaving it into 
blankets, which they dispose of locally ; but, with the railroad now at their doors, the 
industry only wants encouragement to develop into a very valuable adjunct to the 
commercial economy of the district. Be it always remembered that the grazing in 
Behar is for India the best par excellence. Sheep during the hot weather are driven to 
the northerojcAow/s, when for a mere nominal sum they fairly well keep themselves ; 
while during the rains practical farming-planters are glad enough to let them have the 
magnificient grazing of the inevitably heavy undergrowth in their indigo lands, 
charging the value of one sheep in the hundred for the right. Theiefore, Behar is 
eminently a country suited to sheep farming, and it behoves Government to improve 
the breed. Give me a dozen rams and double the number of ewes, allow me R20 a 
month to keep them up, and I will guarantee to make a present of 90 per cent, of 
every ram produced in the stock to sheep-farmers in the district, and 50 per cent, of 
the ewes. Your charge shall be no more than the above R20 as long as I am in the 
country, and when I leave, I will give back to Government the same amount of stock 
that they handed me, or at the end of five years I will ask no further aid from Govern- 
ment, but will return it in kind the amount of rams and ewes advanced me. I will, 
with pleasure, furnish statistics of the entire births, deaths, and distribution, of the 
stock : of course you will fully understand that, should the stock die, I have no claim 
whatever against you as fer as the R20 per mensem goes. My mere wish is to show 
how Government aid, properly applied, can benefit tbe district at small expense, and 
be made in the long run almost self-supporting. After a bit, I believe we could make 
money by letting out the services of the rams. But this must be done gradually. I 
have already proved that^ as far as horses, poultry and dogs are concerned one can, 
with imported blood and judicious local crossing, do very great 'things in Behar; and 
as I honestly believe, as far as Bengal is concerned, it could be made the nursery for 
grain, horses, oil-seeds, sheep, cattle, etc., for the whole of Southern India.” 

[Note.— M r. Abbott has apparently been supplied with rams : see page 600, — Ed.'} 
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Report by Mr. OrRAH, Deputy Superintend eni^ Central Jatl, Bhaugtdpore, dated 
iSth June 1S87, 

1 have the honour to submit the following report upon Bengal wools, together 
with extracts.* Regarding the production and im provement of wool grown in Bengal, 
it will be necessary to enter somewhat minutely into the characteristics of wool, 
namely- 


ist. — Softness. 

2nd. — Elasticity. 

Length of staple. 


4th — Uniformity of staple. 
Sth, — Fineness. 

6th. — Soundness. 


^ ^ far as my experience goes in the working of Bengal wools, I find them wanting 

m all the aforenamed characteristics. As regards want of softness and elasticity, 1 

* See foot note marked f to page 594.— Sd., Dtct. Econ. Prod. 

S. 1414 


Defects of 
Bengal wool. 

1414 



Products of India. 


593 


Wool Production in Bengal. 


(G. Watt.) 


SHEEP : 

Wool. 


attribute this partly to the hardness of the water the sheep may have to drinh, being 
of a limy character. The scarcity of yolk in the fibre, which is the natural reservoir 
from which the vool fibre gains its character for softness, etc., shows the sheep are 
not sufficiently and suitably fed. As regards length of staple, uniformity, fineness, 
and soundness, these deficiencies are more the result of want of care and attention to 
the breeding. Good breeding is undoubtedly the mam cause by which sheep of al 
countnes are improved, or for want of it are deteriorated. Whilst Bengal wools 
show the deteriorations all round, and contrast very unsatisfactorily with other prov- 
inces in the north-west of India, there u one redeeming feature •oihich is a •very 
•valuable one, possessed by the Bengal sheeps a^id that is thev are •very recepiwe, 
or tn other •words susceptible of being impro'Ved more rapidly than many other 
classes of sheep. Ihe 'libet sheep, for instance, will require much more time to 
eradicate the coarse hairs and kemps out of the fleece than w'ould the Bengal sheep 
To improve the quality and quantity of Bengal wool, I will mention a few pnncipal 
methods of treatment necessary for this purpose, for part of which there is some 
evidence of its having been successful in India as well as other countries. 

1 st. Pasturage . — I have spoken of the water as being hard ; this seems to point 
out that land pasturage over Bengal is of a calcic or lime character,* and would 
undoubtedly not only account for hardness of water, but the pasturage thereof must 
contain in its gfrasses, herbs and trees and vegetation generally, a large proportion 
of calcium, therefore the food upon which the sheep live and graze must also contain 
lime and we see, as a natural consequence, that the wool they grow is dry, nature- 
less, stunted, and irregular in staple, harsh in feeling, -coarse, brittle, inelastic, whilst 
the yolk of the fibre is scanty and poor. I would therefore suggest that the water 
which ^heep drink should be tested, and if found to be hard, should be treated chemi- 
cally with a small sprinkling of oxalic acid,t i 02 of the salt of this acid to 500 
gallons of water to deposit the lime of waters drunk by the sheep. The washing 
water for sheep should also have any lime that exists in it deposited before being 
used. Quantity and quality of wool, w’hich is distinguished from the fleshy parts 
of sheep, by the large proportion of sulphur which it contains, is very much affected 
by the soil^ upon which the food grows; some soils growing poor gras*^es keep the 
sheep grazing thereon lean, and whilst giving fin'^st of worn, yields only but a 
merino fed upon good pasturage, of chemicSily treated soils, often gives a fleece 
weighing I oft to lift. It is calculated that 30,000,000 sheepj yield on an average 
1 1 i,ooo,ouoft wool, or about 4ft of wool to the fleece. This quantity of wool con- 
tains 5,0c o,oooft of sulphur^ which is, of course, all extracted from the soil. If we 
suppose this sulphur to exist in, and to be extracted from, the soil in the form of 
gypsum, then the plants which the sheep live upon must take out from the soil to 
produce the wool alone 30,000,000ft or 13,000 tons of gypsum. Though the pro- 
portion of this gypsum lost by any one sheep farm in a year is comparatively small, 
yet it is reasonable to believe that by the long growth of wool on land to whi«'h 
nothing is even added, either by art or from natural sources, those grasses must 
gradually cease to grow in which sulphur most largely abounds, and which therefore 
from growth of wool in other words the produce of wool — is likely to diminish by 
lapse of time where sulphur has for centuries been yearly carried off the land : and 
again the produce is likely to be increased m amount when such land is dressed with 
gypsum or other manures in which sulphur naturally exists.§ This, I believe, could be 
obtained in a very cheap form from the gas works of the country 5 some of their waste pro- 
ducts containing sulphur in a large degree, such, for instence, as the sulphate of lime, 
a waste product of these works. Theie probably also is a natural form of sulphur 
found in connection with the rock salt districts, as geologically it ex:sts in some form 
in the same stratification. Iron pyrites also contain sulphur in large proportions. 
'Phough not acquainted with all the natural products of India, I am quite sure pro- 
ducts could be obtained sufficiently low in rates for manuring purposes. No bones of 
animals ought to leave India, for its land sadly needs it, being also a valuable manure 
for sheep farms, in addition to the various dungs of animals of all descriptions. 

2 nd, I would suggest as of first importance also, that a definite system of cross-breed- 
ing should be sustained with rams obtained from pure blood stock. There is, I believe, 
some difference of opinion amongst flock owners as to what countries the best rams 

* This is doubtful . — Di ed., Land Records and Agri. 

t Impracticable, and if practicable, would be <kngerous, oxalic acid being a 
poison. — Director, Land Records and Agri, 

J As to the probable number of Sheep and Goats in India, sea the article on 
Skins.*' VoL VI., Pt. IIlJ^^Ed., Dirt. Econ. Prod. 

§. Gypsumlwould no doubt be good manure for pasture land, but hervmallcihs are 
not likely to use it. — Director, Land Records and Agri. 
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are obtainable from; but experience has alvays proved this fact, that the ^«nno ram, 
whether of European, South Afncan, or Australian bre^, is decidedly the best for 
crossing with Indian sheep. As success has been obtained by crossing the merino 
rams of each one of these aforenamed countnes with Indian sheep, the ain} of nock- 
owners should be to obtain wools for clothing purposes of a hner quality. 1 his could 
be accomplished, and some six difEerent qualities be obtained, which would work m 
combination, or serve the special direct purposes of manufacture in general. With 

this end in view, I would suggest — , , , r c 1.1- a r - 

/sf.—For producing finest fibres of a felty character, a cross of one South African 
merino ram, pure bred, with 100 Bengal ewes. 

2nd ^ — For producing uniformity of lengths of staple, medium finen^s, soundness, 
and elasticity, a cross of an English merino ram, pure bred, with loo 

Bengal ewes, ^ . . i. xt j 

.For medium qualities and characteristics ranging between Nos. 1 and 2 , a 
cross of one Australian merino ram, pure bred, with 100 Bengal ®wes. 

For improvement from Indian stock rams for coarser wools and cloths, 
a cross with North-West part-bred merino rams, the result of crossings 
with European stock in years gone by. This crossing would give wool 
closely approaching the Agra wool, or wool used lar^ly by the Cawn- 
pore and Dhariwal Mills, and also exported largely to Europe. 

5£k » — I would advise a trial being made of crossing some Tibet with an 

English merino ram, pure bred, and the rams obtained from this crossing 
should then be crossed with Bengal ewes. The effect, I believe, would 
be that a Bengal wool would be produced, having a character distinctly 
its own, and a flannel and clothing wool also suitable for hosiery would be 
produced of an excellent character and high value. . 

— ^Xo produce combing wool of very long, fine staple, soft m form, m length, 
soundness, and elasticity, of a high value, for European combing ma- 
chinery, would, I believe, be obtained by crossing Australian fine merino 
ewes, pure bred, with T^et rams.’*^ ^ , 

In connection with this matter of breeding ’are several important factors, such as 
the ascertaining of defects, pursuing a good system of selection or rejection, and sub- 
division of sheep into classes. These should be done regularly by a yearly inspection, 
so as to form correct opinion of the nature and properties of the fleece borne by each, 
in order that the defective sheep may be removed and never again allowed to mix 
with those drafted and set apart for the production of fine wool. White-woolled 
sheep, free from grey or black, should be kept separate. Black- woolled sheep, free 
from white or grey, should be kept separate ; also the rams of same should be 
similarly kept separate with their flocks, and not allowed to mix promiscuously. All 
part-coloured sheep should be extirpated. , , - , 

Kemp and hairy wool is very objectionable. Bengal wool is very kern py, that 
is lull of white hairy coarse bristles or hairs which protrude and will not dye, or be- 
come amenable to any proems or operation of improvement. This, however, is the 
result of deterioration in all its forms, and can only be eradicated by the carrying 
Out of all such operations as are being suggested herein. If only a few kemps be 
seen in wool, it lowers its value immensely for clothing: purposes. Good feeding, pro- 
tection, and bree^ng will eradicate these objectionable features. Thus it is that 
changes m the fleeces of sheep are wrought by propagation or crossing of breeds 
possessing those qualities which it is wished to acquire. Lord Western, whose inter- 
est in the growth and improvement of wool prwduction, years ago, records the effect of 
a union he rnade wiA one of his lordship’s own merino tups and some East Indian 
ewes, on which a striking proof was exhibited of the influence of the male ^on the 
progeny, the latter having a fleece infinitely superior to that of the dams. The ram 
was kept highly fed, and consequently their fleeces became long m fibre, heavy in 
weight, the breed of the ram being the merino, which is considered the best from 
which foreign stock can be improved. Purity of blood should be unquestionable, and 
the result will then be a stronger stamina capable of standing changes of climate 
better. ’’ 

It is, however, impossible, in the brief space of a report like this, to enter more 
fully into the minute details of sheep husbandry. I subjoin, however, a few extracts 
obtained from my library, which may be of interest in showing what has been done in 
the past in the other Presidenci^ of India, and which I consider somewhat confirms by 


* It is hig-hly improbable that a Tibetan ram could exist, still less procreate, in 
Bengal. This result could only be secured by a long series of crosses bringing, after 
many years, a trace of the Tibetan blood from the alpine regions to the tropical 
plains. Conf, with pp, s^4> 6i3^Ed,, Difit, Econ, Prod, 
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facts some of the sug-gestions herein made.* Before conclirding 1 might remark, 
my present workings of the Norih-Wesi of India wools, as compared with Bengal 
wools, there is so decided a superiority of the North-West wools that / am obliged 
to use a large proportion to obtain more satisfaction from those who purchase our 
blankets and cloths, and 1 have no doubt in my own mirtd that this same superi- 
ority has been given to it by some such early action in the matter of breeding, etc., 
having been taken by the Government of the North-West of India in the years 
gone by, ^ 

I am also convinced that Bengal could so improve its wools, and if the system of 
cross-breeding was kept up continuously rrfight eventually supersede in character the 
wools of those provinces. I judge also from what I see of the North-West wools, at 
present there are signs in their wools now that the system of cross-breeding is not 
being kept up by continuous importations of fresh stock, a very desirable element to 
sustain and further improve their wools : this I would suggest Bengal should attend 
to continuously. 

Further report by Mr. Orrah. 

Since writing my report upon the wools of Bengal, I hawe received, by mail, a 
copy of the weekly paper of the 14th May 1887, called the Wool and Textile 
Fabrics f which contains a report made by Mr. F. H. Bowman, O.Sc F.R.S., 
an authority in England on technical matters upon Indian wools ^ I have, therefore, 
had a copy of the same written out, which i send to you with this letter ; — 

^'We take the following paper on Colonial wools (by Mr. F. H. Bowman, 
D.Sc., F.R.S-, etc., President of the Society of Dyers and Colourists) from the 
* Report on the Colonial Sections of the Colonial and Indian Exhibition,* issued under 
the supervision of the Council of the Society of Arts,, and edited by the Secretary to the 
Society, Sir H. Trueman Wood: 

** The whole of the wools exhibited from India, except one or two incidental speci- 
mens, were confined to those contained in a case within the Economic Court. In 
speaking of them as wools, the term is used in its widest sense so as to include all 
goat and sheep fibres. The samples were 23 in number, and no reference appears to 
be made to them specially in the official catalogue.f Few oi these samples were named 
specifically, the largest portion being only distinguished by a number or letter with- 
out label. In character, they covered a wide range of quality from the very coarsest 
goat’s hair down to the finest wool or pure pashmina, which is the undergrowth of the 
Thibetan shawl-goat, as well as the native Indian wools, of which there are at least 
eight varieties. These wools are interesting, as they contain almost every variation in 
the individual fibres which is to be found in all other races of sheep. Most of the 
hairs and wools exhibited in this section, however, are of comparatively small interest 
to European manufacturers, because the export is small and the quality such that they 
can only be us^ for the coarsest class of goods, and when worked by machinery they 
require to be mixed with other wools. They are, however, of considerable importance 
in India as forming the staple of the woollen industry in the mountain districts where 
the great bulk of the woollen goods are worn. Many of them are singular mixtures of 
coarse and fine fibres ; so much so, that those who are only accustomed to the regular 
wools of cultivated sheep can hardly conceive it possible that many of the samples 
could b© obtained from a single animal. The finest specimen in quality and regu- 
larity of fibre, and in all characteristics which are typical of the best wools, can 
scarcely be surpassed 3 but by far the largest numbers of samples are defaced by 
irregularities in the structure and quality of the fibre, which are only to be found 
in the most neglected sheep in the united Kingdom and the Colonies. To enumerate 
all the defects which are found in many of these wools when compared with the 
highest standards attainable in the Australasian Colonies would be to mention all the 
detects to be found in any wool, and, indeed, many of the samples probably resemble 
the e overing of the primitive sheep from which all the truly domesticated varieties 
are originally derived. Without further knowledge in regard to the place of origin, 
a mere classification of these wools would be of little service, and specially since 
the wools of India scarcely come within the scope of this report, and will probably 
receive attention elsewhere. 
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* The extracts furnished'by Mr, Orrah were chiefly from Dr, Royle's Pro- 
ductive Resources of India and the Journals of the Agri.-Horti, Soc, of India. 
As these publications have already been quoted above, it does not seem necessary 
to repeat them. Conf. with pp. ; £81—382, etc.— Ed., Diet. Econ. Prod. 

t In this particular case the Exhibition Catalogue had to be published before the 
specimens had been received. — Ed., Diet., Econ. Pro A. and Author of the Catalogue 
referred to. 
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‘‘As already remarked, the wide range over which the growth of the wool extend- 
ed, and the difference in climate and other conditions to which the sheep in the various 
colonies were subjected, rendered the present opportunity most vali able in making a 
comparative examination of the different wools*. This survey brought home to the 
e\emost forcibly the very wide range of conditions under which the sheep can be 
cultivated, and the high state of perfection to which it can attain in almost every part 
of the world, when due attention is paid to the culture and breed. It seems to indicate 
that special cases of sheep are more adapted to certain regions of the earth*s surface 
than others, ant. that m many cases the environment of the sheep tends, in the course 
of geneiations under careful management, to produce a special chai acter which be- 
comes permanent, and may be retained as a pure breed. It also shows that certain 
characteristics of the wool, such as lustre in the long-woolled breeds, can only be 
retained permanently by the re-introduction of fresh blood from time to time; at any 
rate, in all the regions which he nearest to the equator, a certain degree of equality 
of temperature and atmospheric moisture being necessary for its pei manence Thus 
it appears to be retained longest in New Zealand and the southern coast of the Aus- 
tralian Continent. The nature of the herbage also affects the quality ol the wool in a 
marked degree, and probabl;^ one of the chief reasons why tne Australian merinos 
deteriorate when introduced into Cape Colony is because the heibaee is not fitted for 
the highest development of the sheep. One very marked lesson of the Exhibition 
IS the fact that all the best wools exhibited show that whatever tends to improve the 
character of the sheep in any one direction, re-acts all round in a benefit to all the 
other charactenstics. The same conditions which tend to increase the size of the sheep 
cause the wool to be better nourished, firmer, and more tenacious, without injury to 
the best qualities of the fibre, provided care is taken in the proper selection and 
purity of breed in the sheep. The cjuestion of difference in the lustie of the wool is 
an important one, and opens a wide field for investigation. It has been already 
roticed that the Victonan wools stand foremost in this respect amongst the mennos. 
When the fibres are examined by a microscope, it appears that while the fibres are 
equally fine when compaied, say, with those from New South Wales, or South Aus- 
tralia, the development of the individual iscales on the surface is larger, and they 
present fewer scales in the linear inch. On the other hand, as the fineness in dia- 
meter is maintained in the less lustrous fibres, and the development of the scales is 

t reater in number and this ^ves a greater softness and pliability to the individual 
bres with a large degree of serration, and therefore a higher felting power. It is for 
this reason probably that the wools of New South Wales are more adapted for fine 
clothing trade than the more lustrous Victorian, or the coarser fibre wools of South 
Australia. The judicious introduction of the best characters of certain classes of sheep 
into other breeds, as is clearly shown, may induce a permanent improvemeut of the 
new breed only under certain conditions, and it seems now beyond a doubt that it 
will alwajs be necessary for the farmer to discover the special class for which his own 
climate and surroundings^ are the most advantageous if he is to attain the highest 
perfectmn in the production of wool. Those who are growers of the wool must 
remember that every year the demand for quality in the raw material is greater, and 
those only who aim at securing all the best properties which wool can possess will 
secure the markets of the future. 

“In se^ral instances ‘kemps* were found associated with the wool. These 
kemps are fibres, usually shorter and thicker than the others, in which all traces of 
wool structure are absent. They are brittle, solid, and ivory like. This is the sure 
^ication of ^ want of trueness in breed, and is most objectionable, as these kempy 
nbr^ will neither felt nor take any dye. They cannot be removed from the fleece 
by a^y process, except picking them out, and hence they injure the quality of any 
goods for which the wool may be used. The defect was especially noticed in some 
or the cross-breds with the long-woolled sheep, and where it exists the value of the 
wool IS ra(«t seriously deteriorated. Nothing can compensate for the want of con- 
dition m the wool when sheep are neglected, and it cannot be too strongly urged that 
every endeavour should be made to maintain in the bulk the high standard presented 
m the ^mpl^es exhibited. Without this caie and due attention to classification, 
the results of good breeding and cultivation may all be lost and rendered commer- 
cially unrernunerative. An endeavour was made in preparing this report by each 
sp^im&n exhibited in relation to the geographical position in which it was grown to 
determine, if possible, whether any general law with regard to characteristic pro- 
perties ^uld be drawn from this relation, but the differences in the breed of sheep, 
ana m care and attention btetowed on the wool, rendered any sound deduction 
therefore appears probable the selection of breed, good pasturage, 
/ have far more influence than mere geographical position within the 

range of the temperate zone,” o » 
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From S. E. J. Clarkf, Esq., Secretary, Benp:al Chamber of Commerce, 
to M. Finugane, Esq., C.S , — dated Calcutta, the 28th July 1887. 

I have only received your letters of the 21st and 27th instant, the former handing 
me two samples of ram’s wool and ewe’s wool from Tibet, ot which you wish to 
know the value in Calcutta, The samples have been exmained the Committee 
of the Chamber of Commeice, who direct ire to send you the enclosed copies of 
letters written by Messrs. Peel, Jacob & Co. of this city, with reference to 
similar descriptions of wool sent to them from Dai jcelmg in the beginning of 1884. 
Such wool, say, 30 to 40 maunds, was then valued in Calcutta, at R18 per maund. 
It was, how'ever, subsequently sold to the Elgin Mills Company of Cawmpore for 
R25 per maund. 

Through the courtesy of Mr. J. L. Mackay, of Messrs. Mackiniion, 
Mackenzie &, Co I am able to supplement the information given by Messrs 
Peel, Jacob &. Co. by a London Valuation Repot t, dated iSth May of the 
cuirent year, on the same samples of 'I ibetan wool sent home by Mr. Mackay’ S 
firm. The valuation given is from 6j^. to ^d^ per pound at the then current market 
rates. The Economist gives the jirice January— June 1884, of unwashed wool at 
7d» per pound. The value of wool similar to the samples you have now sent would! 
be probably at that time sd. to s\d, per pound. The higher quotation given by 
Messrs. Buxton, Ronald & Co in May last is owing to the rise in the price 
of wool which has taken place during the last three years. Tibetan wool is not well- 
known in this market, so that it is difficult to say what the demand for it w’ould be. 
1 he Committee of the Chamber of Commerce desire me to say that they are of 
opinion it would be advisable to send the samples to the Elgin Mills Company at 
Cawnpore, and also to the Egerton Woollen Mills Company, Limited, at Dhanwal, 
Amritsar, from both of which concerns you would be likely to receive valuable and 
practical reports as to the quality of the wool and its suitability to their requirements. 
They would probably also be in a position to say what place it would take in the home 
market. 

In conclusion, I am to say that, if you desire it, Mr. Mackay will be happy to 
send the samples home for valuation in London. An early reply to this suggestion 
will oblige. t 

Report on Wool Samples referred to in Mr. Clarke’s letter. 

We have two samples of wool from you and value the first received at 5c?. per pound, 
and that last received at per pound. The wool is unwashed and unassorted ; it is 
well grown, and is of a sound and healthy character. Such w^ool would sell in Europe in 
any quantity. Of similar w'ool from Bombay, Kurrachee, and Beyrout, we sell 50 
million pounds annually. There is alwajs a market for such wool at a price; at 
present the value of all carpet wools (that is, carpet wool) is remarkably low. Please 
refer to the figures in the enclosed circulars about East India wool, which will govern 
this wool also. Those figures are for washed wool, assorted into various colours and 
qualities ; and it might be advisible to trace a small lot of the wool you have in view 
in this manner, and ship it to test this market. At the same time, we would certainly 
suggest that five or ten bales should be shipped in the natural state, and then we 
could report fully, and you^ would be piepared to act in the event of prices rising 
It appears to us that the subject is one of great importance, for it is evident that the 
wool shown by your samples comes from a convitry perfectly adapted for the growth 
of a sound and healthy wool. 

In Bombay and Kurrachee it is customary to assort and wash the wool before it 
is shipped, and this plan commends itself to our buyers. We send you samples of a 
parrel of Candahar wool w'hich was worth $\d. per pound in its orisrmal state a? 
clipped from the sheep, aid w'e gi\e jou the result in the assorted and marked 
washed state of this wool. We do not, howevei, know what the wool weighed before 
it was washed . — 
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TIBET From Messrs. Buxton, Ronald & Co. to Messrs. Duncan, Macneill 
WOOL- Co.,— dated London, the iSth May 1887. 


With reference to the sample of Tibet wool submitted to us this day for valuation, 
we beg to say we conader the wool worth from to 7^^. per pound at present market 
values. 


From Messrs. Peel, Jacob & Co., to the Secretary to the Bengal Cham- 
ber of Commerce,— dated Calcutta, the 14th January, 1884, 

The sample of wool referred to in your letter of 8th instant is to hand, and we 
will endeavour to send you a valuation for it in a few days. Our Liverpool corres- 
pondents, to whom we sent a sample of your wool, write us as follows : — 

“We find the present value is about for unwashed, and, say pc?, per pound 
if washed. It is recommended to be washed before shipment, and it in addition the 
colours be assorted, each sort being of course packed separately, higher prices would 
be obtained. We understand there is usually a good demand for this article. ” 


From Messrs. Peel, Jacob & Co., to the Secretary to the Bengal Cham- 
ber of Commerce,— dated Calcutta, the 25th January 1884. 

We much regret we have been unable to send you any report on the last sample 
of wool sent us, as we have not received any communication so far from the Elgin 
Milk, Cawnpore, to whom we sent it. We have now the pleasure to enclose a report 
on your earlier samples which have received from our home correspondents, who 
have gone to some trouble in the matter, and we have sent you by post the five 
samples referred to therein. We enclose, for your further information, a Liverpool 
Wool Circular, details in which may be of interest to you. We would ask your care- 
ful consideraition of the report, and would recommend you to make a trial shipment as 
suggested, with the view of commencing a regular business. 
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From the Agri-Horticultural Society of India, to the Director of Land Records 
and Agriculture, Bengal,— dated the goth July 1887. 

I am now in a position to reply to your demi-official No. 284 of the 21st instanb 
regarding two samples of wool from Tibet, ram and ewe. As mentioned in my 
previous note on this subject, there is very little trade done in wool in Calcutta, and 
the dealers in Tibetan wool amount to probably less than half a dozen in number. 
I have obtained the opinion of two of these traders on the samples. They consider 
they are good raw wools, but are very dirty, and their value would depend on the 
washing and cleaning they should receive before being put upon the market. In the 
present state, the wool wouldibe unsaleable here. The final market for wool of good 
<|uaHty IS Amritsar, and the price there for staple of the quality of the samples would 
be from Ri to Rs ^er seer according to the cleaning to which it has been subjected; 
it would there meet in competition Australian and European wools which are import- 
ed md Bombay. Another market would be found at the mills in the North-Western 
Provinces, but prices are not good there, as best qualities of wool are not sought after. 

Of the two samples the ewek wool is the better; the brown spots in it would, 
however, probably depreciate its value. From a European point of view the samples 
would be much improved were the two qualities of wool of which they are each composed 
separated. The outer wool of the sheep is wiry and harsh as compared to the soft 
inner fleece which is the more valuable. Should you desire it, I can obtain a more 
precise valuation from Bombay in a few days. 


Letter from the Agent, Elgin Mills Company, to the Director of Land Records 
and Agriculture, Bengal,— dated Cawnpore, the i6th August 1887. 

With reference to your No. 327, dated 3rd instant, and the sample packets of ewe 
and ram*s wool from Tibet, I have the pleasure to give the following particulars : — 

Qualify,— •Pi. very good combing wool, with about 33 per cent, natural grease. 
Vatm , — Can be purchased in the Cawnpore market at from R23 to R25 per 
maund. 

We might perhaps be able to relieve you of a small quantity, but our consump- 
tion IS only about lOjooofe. 
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Letter from the Manager, Egerton Woollen Mills Company, to the Direct- 
or. Land Records and Agriculture, Bengal, — No. F. 123 K., dated wool. 
Dhariwal, Panjdb, the 17th August 1887. 


I have received two samples of wool you have been good enough to send me. 

I had a standing order with Mr. Prestage all last year, to purchase 500 
maunds of this wool at Darjeeling, but he entirely failed to procure for us some 50 
maunds. This year I made a contract with another gentleman, and he, with the 
greatest difficulty, has succeeded in getting me 250 maunds. I cannot say yet to 
what extent I should be likely to take this wool, as we get identically the same from 
Tibet through our part of the Himalayas, but it is certain that no single part of Tibet 
could possibly produce 10,000 maunds in a year, as that means the fleeces of over 
200,000 sheep. 

We gave R20 a maund for our each consignment delivered at Sealdab. 


Amount 
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in 
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From the Agri-Horticultural Society of India, to the Government of 
India,— dated Calcutta, the 3rd January 1887. 

I have the honour to acknowledge your No. 262—7-23 F. & S., dated the 19th 
ultimo, which I had the honour of placing before a General Meeting of the Society, 
and I am directed, in reply, to send you copy of a demi-official letter from Babu 
Protapa Chundra Ghosha reporting on the samples of wool which accompanied 
your letter, 


Letter from Babu P. C. Ghosha, dated the 30th December 1887. 

I have examined the six samples of Tibet wool sent by you, and I have got a 
Kashmiri shawl merchant to examine and value the same. He declares sample No. 5 
to be the best of the batch. Of Blaclrwool, the sample No. 3, though good in its 
way, is not so far superior to No. 6 as to justify the difference of R3 in the maund. 
Just as I stated in my previous letter, a great deal depends upon the kind of 
carding and cleaning each sample received tefore it is brought down to India for 
sale. As an extensive manufacturer of shawl and woollen goods, both at Amritsar 
and Kashmir, he is of opinion that in purchasing large quantities, the quality actually 
supplied is much inferior to the samples, and the difference of the quality of the 
sample, and that of the goods in bales varies indirectly as the quantity of the sample, 
and directly as that of the goods purchased. The smaller the quantity of sample, 
the better it becomes by handling. There, however, cannot be any question as to the 
quality of Tibet wool generally. They are superior in fineness and length of staple 
to any foreign wool brought to India. But one must not forget that the value of the 
wool, provided it be fine in texture, is regulated wholly and entirely by the degree of 
its cleanliness. Tibet wool is the only superior wool which is used by the shawl- 
makers, both in and out of India. As I said before, Hampur and Yarkand are the 
two principal marts. But the supply is so uncertain and precarious and the prices so 
varying, that it is quite difficult to form any idea on its export value. The wool- 
dealers of the frontiers are of opinion that India is a better market for such wool than 
any other country, and 1 think we ought to endorse the same. 

From the notes on the samples sent it will be found that a very limited supply of 
the six different samples is available — 
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The total available supply of all sorts being about 2,500 maunds. Of this 
total, about 2,000 maunds are consumed annually by the people of India in the way 
of blankets and coarse cloth manufactured in Sikkim, South Bhutan, Garhwal, Nepal, 
Rumpur, and other hill places. The remainder, the better and finer quality, are all 
taken up by the shawl manufacturers. The prices paid by them for wool of average 
quality I have already quoted in my previous note on wool. It would, therefoie, be 
much desirable to so far facilitate the import of that article to India as would make 
the material available to all classes of wool manufacturers of the country for home 
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consumption. Assam, Cachar, and the tea districts are the great places for woollen 
blankets which come from Tibet thiough Sikkim. 

As for the value of the samples in Calcutta market, I regret to have to report 
that there are no Native pui chasers for the same. I do not know whether the Euio- 
pean manufacturers would care to get their wool from Tibet when they can get perhaps 
at less cost almost as good material from America, Australia, and Germany. 


From the Secretary, Bengal Chamber of Commerce, to the Government 
of India,— No. 218-88, dated Calcutta, the 9th March 18S8. 

The Committee of the Chamber of Commerce direct me to acknowledge your Office 
No. 261 — 7-23 of 19th December, forwarding, for valuation, six samples of Tibetan 
wool received by your office from the Director of Land Records and Agriculture 
North-Western Provinces and Oudh, and calling for any remarks the Chamber may 
have to make on the subject of a wool trade with 1 ibet. 

In reply to the communication under acknowledgment, I am to say that the 
Committee can add nothing to what was said in my letter of 18th November last. 
So long as the Tibetans are allowed to occupy a position within the Sikkim* 
bordei from which they can at will block the Jeylap-la the trade must necessarily 
depend upon their good will. This matter is, however, before the Government of 
India. On the general subject of improving the wool trade of Bengal, the Committee 
will be glad to receive any further communications from you showing how the 
suggestions of Mr. Abbott and Mr. Orrah have been dealt with. 

I now come to the valuation of the six samples of wool sent with your letter 
under reply, and returned heiewith. For the London prices now given, the Com- 
mittee are indebted to tne courtesy of Messrs Mackinnon Mackenzie & Go. 

Sample No, L — Price per maund at Josimatti R20, the seer weighing 80 tolas; 
about 100 raaunds can be purchased. London Report^ No. /, — Grey, good qualitv 
(if greasy) ; probable value per pound. 

ATo//.— White wool, supply available 100 maunds, the seer weighing 80 tolas* 
price at Josimatti Rao. London Report^ No, 2, — Cashmere, coarse white, 8|d. ner 
pound. 

tLo, III , — Black wool, available supply loomaunds. Local price R25 per maund. 
London Report^ No. 3. — Black, good quality (if washed), j^d. per pound 

No. IV . — ^White wool, available supply 2,000 maunds. Local price R20 per 
maund. London Report, No. White, good quality (if washed), 6kd. to jd per 
pound. * ^ 

available supply 25 maunds. Local price R40 per 
maund. London Report. — Cashmere, white, fine \o\d. per pound 

No, VI . — Black wool, available supply 200 maunds. Local price R22 per maund 
London Report, No. 6, — Dark grey (if washed), ^\d. to ^d. per pound The lepoit 
goes on to say — “ Our brokers say it is difficult to value on such small samples, but 
they assume the bulk to^ be fairly represented and not loaded •with sand. This 
should be guarded against, as we are told the Natives put any rubbish up with their 
wool- 

Nqte. ^A^angements are now being made to supply Mr. H. E. Abbott 
through the Director, Department of Land Records and Agriculture, .Bengal, with a 
few me ino ewes from the Doonagiri Estate in Kumaon. Mr. Abbott has alieady 
been supplied with two merino rams, ^ 

11.— NORTH-WEST PROVINCES AND OUDH. 

Scattered here and there throughout the literature of Indian sheep and 
wool, repeated mention is made of the sheep of these provinces and of the 
experiments (j^ersisted in for some years) to improve the quality of the 
wool. Ihe writer has, however, failed to discover a paper, or series of 
papers, that contain the desired material to allow of a description beino* 
given 01 the sheep of these provinces, or of the nature of the experiments 
mtnerto performed. The improvement that had been effected by crossinsT 
the indigenous breed will, however, be found alluded to by Mr. Orrah in his 
report regarding Bengal wools {see p, S9^)> From the recent official corre- 
spondence furnished below regarding the wool of the North-West Prov- 
inces, it will be learned that the extension of agiicultural operations is 

S. 1444 


Products of India. 


6oi 


Wool Production in the N.-W Provinces & Oudh. 


(G. WM) 


SHEEP: 

Wool. 


regarded as having curtailed the grazing land m Oudh and thus lessened 
the outturn of wool. The chief area of sheep farming seems to be the tract 
of country bordering the river Jamna ( Con^. with p. ^65). The traffic from 
Nepal and through Nepal from Tibet is spoken of as capable of great expan- 
sion with a regular and good demand in India. This possibility was, how- 
ever, dealt with very fully by many early writers. Thus, for example, the 
following letter may be given, from the Transactions of the Agri-Horti- 
cultural Society of India (Vol IV., p. 214 0/ j 5 j 7 ),in which the suggestion 
is offered of the formation of sheep farms on the southern slopes of the 


N.-W.P. 

&OUDH. 


Himalaya ; — 

“ I have no doubt but a settlement of sheep might be formed in the Himalaya 
hills on the southern slope of the passes leading into Kanower. The rains which are 
supposed to militare against sheep are not of similar violence or continuation as those* 
in the plains of Hindustan ; and, as for pasture, 1 think from what I have seen and 
read, that multitudes might find ample and appropriate food. 

In the winter, when the snows are thick, the sheep could descend into the vallies, 
where shelter and dry food would be prepared. I am not aware that any particular 
disease or obstacle to an increase is likely to exist; of ravenous animals there are few 
or none, but bears. Eagles, however, would prove dangerous, without sufficient pro- 
tection to the young lambs.’* 

“ The hill sheep is a strong, robust animal, and such as nature made him ; nothing 
has been done, I imagine, to improve the fleece which is a strong and substantial sub- 
stance, and of which I believe the coating of the mountaineer is made. 

** I should be glad to learn if the Government would be likely to afford assistance 
to an individual, who entertained the project of introducing a better sort of sheep in the 
hills promising such benefit to the country. You are aware that though the British 
authority is paramount in the hills, it has not actually territorial possessions where I 
should suppose the preferable position for sheep My idea is, that the southern face 
of the Himalaya, from the Sutlej, at the Borendo Gunnoss and other passes, at an eleva- 
tion of from n to 13,000 feet, would be the spots best adapted ; and if I remember 
right there is no timber save birch and juniper in the narrow valley where water 
runs, but the face of the country generally is undulating knolls, covered with wild 
strawberry plants to the knees. There is of course other pasturage underneath ; 
in parts the grass is of a short herbaceous kind, resembling that upon our downs in 
England.’^ 


As indicating some of the experiments which have been performed in 
these provinces with the object of improving the breed, the following may 
be given from the journal of the Agri.-Horiiculiural Society, V., SeL, 
pp. 160-161 : — 

Extract of a letter from H. Hamilton Bell, Esq., dated Agra, 
the 20th October, 1846. 

I send you by this day’s dak banghy, as likely to be of some interest to your 
Society, a small parcel of wool, from the first cross of the Cape merino, and Jessul- 
mere sheep, and I think you will consider it not unworthy attention and promising, 
as a really fine wool on the th'rd or fourth cross. The merino rams suffer greatly 
from the extreme heat and require a good deal of attention ; but they seem healthy 
I am, however, a little doubtful of any reasult from my experiment. Little pasture 
land is now left in these zillahs, and after the rains have ceased for a month or two, 
it affords little sustenance. I have found a moderate feed of grain indispensable, and 
I scarcely anticipate a return from the wool that would repay the expense. Some 
of the ravines on the banks of the Jumna have a good deal of grazing land fit for 
sheep, and one of my villages is situated amongst them ; but it is out of the way, 
and I cannot trust my flock at a distance under native care, at all events, till the 
breed has been brought as close to the merino as seems necessary. 

[‘^ The above muster was referred to a party who has lately arrived from the 
woollen manufacturing districts of England, and whose practical knowledge of 
the article is great, and he reports it *a very clean, useful article to the manufacturer, 
and, in the state of the sample, every way equal to it in quality and cleanliness : 
would be w 01 th about 14 pence per 33i m the English market some two or three 
months ago.’ It is, however, worthy of remark, that to judge properly of the value 
of this wool, it would be necessary to have a •mhole fleece taken off and folded up | 
unbroken, as the quality will vary much in different parts of the fleece.— Ea?. Jour. 
Agr%.-Ho^t. Soct^2 I 
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Demi-official from LiEtJTENANT-CoLONEL D. G. Pitcher, Officiating 
Director of Land Records and Agriculture, North-West Provinces 
and Oudh, to the Government of India, — dated Camp Chardah, 
Bahraich, the 17th March 1887. 
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Your demi-official, dated 4th February 1S87, in regard to wool production in 
Oudh. I have been making enquiries while on tour through Oudh, and from all 
I can learn, production, at no time very extensive, has greatly decreased with the 
extension of cultivation and consequent diminished grazing area. 

The whole of that produced is locally woven into coarse* blankets. For 1885 -S6 
Oudh exported by rail 36 maunds to Bengal and 71 maunds to Cawnpore. The 
two Woollen Mills at Cawnpore state that they get no wool from Oudh. I tned 
three or four years ago to induce the Cawnpore woollen Mills to procure wool from 
the pargana in which I am now encamped, once famous for the quality of the 
blankets woven, but nothing came of it, and 1 now find that the garertyas, or flock- 
masters, have nearly all cleared out since grazing in the forests has become so re- 
stricted, and since cultivation has extended. They have gone over to Nepal, 

As with the increase of Inffian woollen mills there must be a better price for 
wool than formerly, it will be interesting to notice whether the recent opening of 
the Bengal North-Western Railway to Nepalgunge near here, attracts any wool 
from Nepal. A branch line from Bahraich to Byramghat would very probably sti- 
mulate exports and imports to Nepal far more than the present alignment. 


Extract from a demi-official letter from Lieutenant-Colonel D. G. 

Pitcher, dated Srinagar, the 26th October 1887. 

1 have been making enquiries up here about the wool trade. At present but 
a small quantity is imported from Tibet; but if any firm would take the matter up 
systematically and make advances, any quantity, they say, can be piocured at from 
R20 to R25 at Josimath, from whence to Najibabad it would cost in carriage another 
R4 to R3 per maund. 
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Demi-official from the Assistant Director of Land Records and Agri- 
culture, North-West Provinces and Oudh, to the Government of 
India,— No. 4389, dated Cawnpore, the loth November 1887. 

On receipt of your demi-official, dated 20th May 1887, I consulted the prin- 
cipal correspondents of the Department in all the districts of the provinces about 
the production^ and disposal pf wool in their districts. From their replies I see that 
the only part in these provinces which produces any wool worth consideration is 
the tract bordering the river Jamna, which enjoys large areas of grazing land for 
fearing sheep. Much of the wool that is produced there is used up locally in the 
manu^ture of kamals, Lois, numdahs, etc. 

What is left is brought to the Mills at Cawnpore which work about 15,000 
maunds annually, fully one-fourth of which is supplied from this tract. The chief 
source of the supply of wool is the Panjab, which sends about two-thirds of the 
the Mills; a quantity is also received from RAjputana 
and Nepal.^ The several varieties command the following prices at Cawnpore;— 

Desi (produced in the provinces) , , Rio to R12 per maund. 

Amntsar (PanjAb) 14 to „ 15 

Narnal (Rajputana) . . . . , w 15 to „ 17 ,, 

Nepal . . . . , . . „ 20 to,, 22 


III.-RAJPUTANA AND CENTRAL INDIA. 

The brief notices of the breeds of sheep in India will be found to em- 
brace an allusion to the Meywar sheep. These animals are spoken of as 
the finest and largest sheep in India, but as having a poor wool, though 
high Class mutton. The wool of Marwar and Bikanir is generally said 
to be t..e^ best found in these States. But the wool of Shekhawati (in 
Jeypore) is regarded as soft and superior to that of all the States. It very 
much resembles the Bikanfr wool. The following communications from 
the Transactions of the Agri.-Horticultural Society of India {VoL II., 
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68-71) furnish pefhaps the eafliest commercial reference to the wool of 
Jeypore : — 

To Capt 41 n Benson, Military Secretary to the Right Honourable the 
Governor General- 
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Sir,— Adverting to the notice of the 23rd February 1829, inviting suggestions 
from all classes on subjects connected with the commercial resources of India, I trust 
I shall be pardoned troubling you with a few observations on the sheep of the 
Jeypore district, the fleece of which^ it appears to me, might form a profitable article 
of trade with England. 

The expense ot the merino sheep in the hills, belonging to Government, being 
defrayed from this stud, led me to observe the fineness of the fleece of the droves of 
Jeypore sheep that occasionally pass through here ; but not being a judge of wool 
myself, I deemed it advisable to obtain the opinion of some person m trade with 
regard to its value, etc., previous to my addressing you on the subject ; antf with this 
view I forwarded samples of the wool to Messrs. Mackintosh &. Co. 
to transmit you a copy of my letter to them, accompanying the wool, and their reply. 

**Of several hundred sheep (wethers) that I have seen brought from the direction 
of Jeypore, they have been invariably of a large size, white with, general^ , black 
faces, and their fleece finer than that of any other sheep I have observed in India. 
The price at which they are usually sold here by the drovers, is one rupee a head, 
and I am informed by a native who is in the habit of bringing sheep from that part 
of the country, that they are still cheaper on the spot, and the wool obtainable at 
three seers per rupee, or about thirteen rupees per maund. 

** That the fleece becomes finer on the sheep better pastured there can be no 
doubt, from the improvement in the wool of the few I purchased ; the wool which 
Messrs. Mackintosh & Co, say is valued at R80 and that at Rioo per maund, 
in Calcutta, being clipped from the same sheep within three months after they had 
been well fed. 

I have, etc., 

Hawper Stud DEPdT, C. S. Barberie, Lieut, 

The 20th ^uly i 83 i* Sub’^Asstt, of Siud^ 


Jeypope, 
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To Messrs. Mackintosh & Co., Calcutta. 

Gentlemen, — The wool of a breed of sheep of an adjacent district appearing to 
me to be finer than that of the lower provinces, I beg to transmit you a few packs, 
and shall feel obliged by your showing it to some person acquainted with the woo! 
trade for the purpose of ascertaining if it be fit for the manufacture of blankets and 
the coarser sorts of broad cloth, and if so, what would be the probable price per ib in 
the market. 

“The longer fleece was sheared from some sheep I bought from a drove passing 
through here about two months since, and the shorter I cut to-day from one of the 
same sheep 5 on neither occasion were the sheep washed, nor has the wool been cleaned 
Since. 

I have, etc, 

Hawper Stud Depot j C, S. Barberik. 

The J7th May iBSi, 

To Lieutenant C. S. Barberie, Hawper, 

^ Dear Sir, — ^Your letter of the 17th May reached us in due course, but in obtaining 
information respecting the samples of wool which accompanied it, we have necessarily 
delayed answering it. The blankets used here of native manufacture are prepared 
chiefly in the neighbourhood of Patna, and of materials very inferior to your samples} 
the prices of them vary from twelve annas to one rupee per blanket, and they weigh 
on an average seers. We believe the manufacture of blankets does not thrive here 
and if wool be purchased in this market it will be speculatively, probably for foreign 
exportabon. Your sam ples are valued here, the larger quantity at R80 per maund 
(of that tied with cotton yarn at Rioo per maund. The following is the 

opinion of a Leeds* merchant well acquainted with the value of wool, to whom 
your samples have been submitted, *The sample of wool sent is of a very low de- 
scription, and to the best of my judgment would not sell for more than sd, to 6 d. 
permit, and the small muster tied with thread from 8 d. to gd, per If the wool can be 
laid in 25 to 30 per cent, below these prices, I should say they would sell readily, but 
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1 would not recommend a lar^e shipment, as the manufacturers have a prejudice against 
wool they cannot know. * 

Mackintosh &Co.” 

Calcutta, 

The 7th July 1831, 
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More recent information on the subject of Jeypore wool and woollen 
manufactures may, however, be here furnished. It does not appear from 
the records at the writer’s disposal that any systematic effort has ever 
been put forth to improve the Jeypore^ breed, though several reports in- 
cidentally speak of merino rams, so that it is probable some of that breed 
may have been distributed to Jeypore from the Bombay and other sheep 
farms that existed in India well on to half a century ago : — 

Note by Surgeon-Major T. H. Hendley, Honorary Secretary, 
Jeypore Museum, on the pr^^duction of Wool and Woollen Goods in 
the jeypore State. 

In Jeypore, sheep are principally reared by Gujars and Jats. In ancient times. 
Northern Jeypore, or at all events, that part of it which was included in Virata 
(Bairat), was famous as a sheep-producing country, and even now it is stated in the 
Rajputana Gazetteer that the principal export from Shekawati or North Jeypore, is 
wool. The best wool, however, is said to come from the westei n border, which _ is not 
indeed as good as that from Marwar and Bikaneer ; good wool is also obtained at 
or near Malpura, south-west of Jeypore City, the seat of the numdah or felt industry. 
Sheep are kept inmost villages and the wool is bought up by dealeis and the 
Namadgars or feltcrs, who may be either Musulmans or Hindus. Khaiiks or 
butchers also sell the wool from dead or slaughtered animals, which being inferior m 
quality {khos-ki’un) is only used for making coarse felts. Theie are about 40 
families of Namadgars, Musulmans, living in the Namadgar-ka-Moballa, Jeyuore 
City. About 15 families of Khatiks, who live near the old Kotwali, also deal and 
work in wool. The census return does not give particulars under this head for either 
the State or Capital. 

Sheep, and even lambs, are shorn twice a year, in the months of Chaitra (March- 
Apnl) and Kartik (October-November). The wool obtained in the spring is white, 
that in the autumn yellowish in colour, owing to its having been worn in the rainy 
season. The Namadgars wash the coarse wool and carefully clean it in a cotton- 
cleaning machine. They head the wool repeatedly in soap and water in lar^ pans 
and squeeze it into balls which, after drying in the sun, are cleaned by the Pindara 
or cotton-cleaner with his bow or tant, ” or with a machine. 

The Superintendent of the Jeypore Jail, who until recently bought wool in the 
Jeypore bazar for carpet-making, has now purchased it from Sambhur thiough an 
agent who obtains it from the neighbouring villages ; the best quality, he adds, 
comes from beyond the Jodhpore border, but it contains more harut or seeds of grass, 
thus making it difficult to work. Three qualities have been obtained ; the last lot 
cost Rs4-i2-o_ per maund against R18 or Rip for wool of simUar quality bought at 
Jeypore. This is the cheapest wool he ever bought in Jeypore. It contains less sand 
and dirt than usual. Some of the selected wool would be worth fi om R25 or R30 
per maund in Jeypoie. It coraes-in the form of a twisted rope tied in a knot, each 
piece weighing a little over 8 chittacks (Jeypore weight). The Beece from his own 
sheep, the wod being coarser, weighed about 8^ chittacks From other enquiries, I 
find that in Jeypore the fleece of a full-grown sheep weighs from f to i seer, or 2S> 2 oz. 
In b ngland the average is 4® to the fleece, varying from 10 and even i2ib from the 
merino sheep to for an animal from Hereford, where wool is fine, as the sheep 
are kept very clean. In a warm climate it is natural for the fleece to weigh less. 
Sheep are not dipped before shearing in Jeypore, 

1 am informed that uncleaned wool mav be purchased at rates varying from Rio 
to Ri2 or R13 per maund. The wcol of dead sheep can be bought for R8 per maund. 
It is sent in large quantities to Bombay, Nagore in Marwar, and other places. 
Chaura-ka-Sarur, about 25 miles from Jeypore towards Shekhawati, is the best shefep- 
breeding ground in the State. 

The principal use of wool in Jeypore is to make felt, the numdahs or namads of 
Persia, in which country carpets are generally placed in the centre of the room, set, 
as it were, in a frame-work of soft, thick namad or felt. I think there is little dotlbt 
that this art was introduced into Rajputana from Persia through. Delhi. It is an in- 
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dustry of some importance. At Malpura, the principal seat of it,^ large numbers of 
saddle namdahs are made for Bengal cavalry regiments, also gugis or hooded cloaks 
for native horsemen and persons who are exposed to wet weather — asans or round 
prayer carpets used by Hindu devotees;^ the Jai-nimaz or Musulman prayer carpet, 
which is of oblong shape, marked out with a nich in coloured felt, gun covers, chakmas 
or square rugs, and kamals or coarse blankets Some of these felts are remarkably 
fine and durable. The better kinds are beautifully white, the common ones yellow or 
dark grey. 

The namdahs are thick and fairly water-poof; man^ of them are tastefully orna- 
mented with small pieces of coloured felt arranged m artistic designs, and most of 
the prayer carpets are made in different layers, of which the edges are cut into curves 
and tooth-like projections. Felt is also made at Tonk and in Jejpore. Blankets 
are manufactured at Hindon, Phagi, Madhorajpura, Choundlai, Chatson, Sambhur, 
Naraina, Bhandare], Jobner, Chomu and Samoan. Fine woollen cloths {lets) are made 
m Nagore and Bikaneer not, I think, in Jeypore, though I am not quite sure whether 
coarse examples cannot be had from Losal on the west border. I cannot discover 
that any mixed cotton and wool cloths are made here. Chagmas, made in the 
autumn from yellow wool, are sold at Riy per maund; the best white ones made at 
Jeypore cost R20 per maund. Tonk chakmas of good quality are worth R24 per 
maund. Blankets cost from Ro-8-0 to Ri each. 
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Demi-official from F. Henvey, Esq,, Resident, Jeypore, to the Agent to 
the Governor General, Rajputana, — dated Jeypore, the i8th April 1887. 

With reference to Mr. Colvin’s demi-official letter of gth March 1S87, I enclose 
a statement showing the figures of the Jeypore wool trade. I asked Babu Kanti 
Chunder whether he could get me any interesting paiticulars about woollen fabrics, 
etc., and he has sent me a note, copy of which also is enclosed. 

Statement shoviing partietdars about the wool annually produced m, and 
exported from, the Jeypore State, 
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Note —This seems to be exclusive of Shekhawati, which is said to produce 1,728 maunds, 
valued at R32,s6oi. 


Explanatory note to accompany figures of wool trade, 

Chakma. — A woollen sheet of oblong form, is made of different sizes. It is 
used for sheltering goods from rain and as a protection from cold, and also to spread 
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on the ground. Ordinary chakmas are 2 yards by i yard and are sold at about 
R I -8 each. Chakfnas (prepared to order) are used for covering carts, ruths, etc., 
and can be made of any size as the purchaser may require, varying in prices accord- 
ing to the quantity and quality of wool and evenness of the fabric.^ 

Gkooghi, — Is a warm covering, worn as a pi otection against rain and cold 
wind. It gradually spreads out from the top, which consist s of a sort of a hood. 
Gkooghis are of two kinds : one for walking and the other ^ for sowars or horsemen. 
The length of the one used by people on foot is just sufficient to cover the human 
body, that of the other used by sowar, serves to cover also the hip of the horse, and 
its length is always in proportion to its width. Gkooghis (made to order) can be 
prepared up to the value of ^25. gkooghis for walking purposes are sold 

at Ri-8 or R2 each, those for sowars from R3 to R5 each, but the price generally 
varies according to the whiteness and softness of the wool, thickness and evenness 
of the fabric. Fabrics made of yellow, uncleaned and coarse wool, uneven in their 
make, and so thin that they are not water-tight, when turned towards the sun they 
let the light through and are not good, but those made of white and soft wool, even 
and thick, are costly. 

Dalh.—'l he length and breadth of the dalli are exactly according to the size 
of saddle or katki under which it is placed to protect the back of the horse from 
injury, and its price varies according to its thickness, evenness, and the quality of 
wool of which it is made. 

Ausans. — Are of two kinds, square and circular. Square ausans are 2 feet 
square, varying in thickness like that oi chakma and gkooghi. Ausans (prepared 
to order) are i inch to i| inch thick; circular ausans of different diameters. 
Ordinary circular ausans prepared for sale are generally 2 feet in diameter and 
are worth about eight annas each. Circular ausans (prepared to order) are i yard 
to li yard in diameter and are more costly. Hindus sit on ausans when they 
worship. These woollen fabrics are often ornamented with borders and flowers of 
layers of wool worked on the fabrics. Simple borders and flowers are made of white 
wool of which the fabrics are made, and sometimes pieces of broad-cloth of different 
colours are cut into flowers and pasted on the fabrics. The gkooghis and chakmas 
of Malpura owe their credit to the water of a certain well whiim gives a peculiar 
lustre to the fabrics. 

The fabrics described above are made of white wool. Black wool is chiefly used 
for making blankets and grain-sacks. 


Process of making Chakmas and Gkooghis, 

^ First of all wool is cleaned of all foreign materials and then combed ; when 
it is ready for use, a piece of cloth of the measurement of the fabric to be made is 
stretched out and the quantity of wool of which it is to be made is spread upon it 
evenly by a wooden instrument. Wool for preparing chakmas, gkooghis, etc., is 
spread on low ground, so that the soap water which is required in the process may 
not uselessly flow away. After the wool has been spread on the measured cloth, 
water is sprinkled on the wool and then the wool is mixed with spap and water and 
pressed down with the hands and elbows. This process is technicg.lly called 
‘^;Rudda^’ which makes the fabric lasting, even and exact to the measure These 
fabrics are not made by any znachine, but prepared by a peculiar process as follows : 
The cleaned wool is soak^ in an infusion ^ soap, gum, ^um, and water. It is 
then spread upon the floor over a piece of white cloth in flakes, saturated with the 
^id fluid, forming any shape wanted and beat in with wooden handle until well set. 
The piece is then soaked again in the same solution and exposed to the sun, after 
which it is washed smoothly. These fabrics are remarkably tough and impervious 
to water. About a quarter seer of soap is required in preparing a chakma weigh- 
ing 2 seers. 

After the chakma and ghooghi have been pressed, the water is not wrung out, 
but they are spread over pucca walls or on beams of wood till dry. After the 
woollen fabrics have been prepared they are smoked with sulphur to make the colour 
bright. High, dry and sandy places are best suited for breeding of sheep, but 
clayey and damp soil is not good for them. In the villages of Malpura, Phagi, 
Chaksoo, and Dousa wool is produced plentifully, and in the first named village 
woollen fabrics are made. The sheep are large and good-looking, but wool of 
superior quality is produced in Shekhawati, and the mutton there is better and 
more nounshing, because the district is sandy, while Malpura, Dousa, and others 
are clayey and damp. There are places in Shekhawati, such as Bisas, Ramgarh, 
and Fatehpur conterminous with Bikaneer territory, which are remarkable for best 
sheep, yielding excellent wool. Young sheep yield soft and white wool, and as tiiey 
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grow older their wool becomes coarse and yellowish. Superior fabrics are made of 
soft and white wool and are therefore costly. Inferior fabrics are made of coarse 
wool obtained from older sheep. Sheep are generally shorn twice a year. In 
Shekhawati sheep are shorn once at the end of Sawan (July) and again at the end 
of Phagan (March), because after three months wool is generally full of the thorns 
and prickles which grow there. In other districts of Jeypore territory wool is shorn 
at the end of Chait (March) and again at the beginning of Kartik (October). The 
average quantity of wool obtained from sheep a year weighs » 2 chittacks. 

Chakmas, Ghooghisy Ausans, etc., are not manufactured in Shekhawati, 
but the villagers, to meet their own wants, get blankets prepared by Chamars for 
their use and dkablas for their females. Wool is exported by merchants from 
Shekhawati to Delhi. The average quantity of wool produced in Shekhawati an- 
nually is 1,728 maunds, valued at 832,560. The average price of wool sold in Shekha- 
wati district is 2 seers per rupee, while in other districts it is sold at 3 seers per 
rupee, and the reason for this difference is that Shekhawati yields soft wool and the 
other districts coarse wool.** 


Translation of a ‘Kaifiat from the Council of Bikanfr by A. P. Thorn- 
ton, Esq., Offg. Political Agent, Bikanfr, dated 31st March 1887. 

We have received your Kaifiat, dated i6th March 1887, requesting information 
regarding production of wool. In reply, we beg to state that in Sumbat 1942, 
maunds, and in Sumbat 1943, 19,073 maunds of wool weie exported from Bikam'r 
territory; this gives an average of 18,341^ maunds of wool exported pery^r; the 
amount of produce of wool cannot be approximately estimated, but in Sumbats 
1942 and 1943, 1,624 and 1,429 maunds of woollen cloth were exported, and about 
2,000 maunds of woollen cloth used in this State, therefore the average produce p' r 
year may be taken at 22,000 maunds, including the wool and woollen cloth ex- 
ported to other terntories. The average price is R20 per maund and 82 customs 
duty j it is exported to Bombay md Bang la in the Panjab ; the state of trade is 
good because the quantity which remains over the quantity consumed in this State 
is all sold. 


Demi-official from Major P. W. Powlett, to Mr. Colvin,— dated 
Jodhpore, the 6th April 1887. 

As desired in your demi-official of 9th March, I give the following information 
regarding the wool trade in Western Rajputana. 

It is not possible to state with any accuracy the gross produce of wool, but 
for Marwar it may be roughly calculated at 50 fo 60 thousand maunds. During the 
last four years wool has been exported from Marwar to Bombay chiefly by Railway 
as under:— 


1883-84. 

1884-85. 

1885-86. 

Ten months of 1886-87 

Mds. 

Mds. 

Mds. 

Mds. 

39,180 

32,100 

43,400 

43ri5o 


The increase of export in 1885-86 and 1886-87 is attributed to the reduction 
in October 1884 of the customs duty on wool fronn 81-4 to half that amount, and 
the extension of the Jodhpore Railway line from Luni to Pachbhadra, which is to 
be opened in a few days, will, it is hoped, further stimulate the wool trade of 
Mtarwar. 

The annual export from Jeysalmir and Sirohi may roughly be taken at 
and 2,500* maunds, respectively. Sirohi wool is said to be much inferior in quality 
to that of Marwar or Jeysalmere, and consequently, while a maund of Sirohi wool 
seldom fetches more than 87 or 88, the price of same quantity of Marwar or Jey- 
salmere wool varies from 812 to 825* The best wool is obtained at the second 
shearing after the cold weather. 


* To Bombay vid Madar and Pindwara. 
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IV —PAN JAB 

So much has been said regarding- the Himdlayan sheep that it is 
scarcely necessary to enlarge on that subject. Hodgson’s description of 
the two great trans-Himdlayan breeds and the two cis-Himalayan breeds 
is fully applicable to the Fanjdb What is more wanted in this^ place 
is some account of the breeds of the plains, for the Panjdb may fairly be 
characterised as the chief wool-producing province of India. It is all the 
more to be regretted therefore tnat absolutely nothing has been published 
regarding the various breeds of the province. The dumha sheep is fairly 
plentiful, but it seems probable the greatly fattened tail should scarcely be 
regarded as characteristic of a particular race, or, at all events it should be 
admitted that there are several distinct breeds which all possess that pecu- 
liarity. While unable to furnish a detailed account of the breeds of Panjab 
sheep, it may safely be affirmed that there are several distinct forms, 
some that approach the Cdgia (such, for example, as the Tarai or Siwalik 
sheep), others that blend towards the Afghan races, while still others ap- 
proach the type of the Sind, Baluchistan, and Rdjputana breeds. The 
Hazdrarace has for some time attracted considerable attention, and effort 
was made for many years to improve it by cross-breeding with the 
merino sheep. 

A monograph of the woollen manufactures of the province was issued 
by the Government in 1 8S4-85. The author of that useful report (Mr. 
Johnstone), while furnishing particulars of the manufactures and trade, is 
silent as to the nature of the wool produced, or the breeds of sheep in the 
province. A still older publication, Mr. Baden Powell’s Panjdh Products^ 
furnishes certain pieces of information, omitted by the subsequent com- 
pilers, who have dealt with the sub ject, and the Journals of the Panjab Agri- 
cultural Society contain many still older and very useful papers. The 
writer considers a'selection of brief notices from these sources of informa- 
tion, while lacking cohesion and continuity, may serve a useful purpose. 

Himalayan Sheep and Wool.— -Lord William Hay, while Deputy 
Commissioner of Simla, wrote in 1853 the following leiter {/four. Agrt- 
Hort. Soc.^ Panjdh), which deals with the subject of the Himdlayan wool 
as also with pashm : — 

** The wool consumed by the people of these States, as well as of Mundee and 
Sukeyt, is imported from the plains, or produced at the fairs, annually held at Rampur. 
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The wool and pashm, brought to these fairs for sale* are obtained from a peculiar 
breed of sheep and goats, found only in those elevated regions, lying north and north- 
east of the great Hiinala>an range, and known as Great and Little Tibet and Chinese 
Tartary. The sheep is called Biangiy and i s wool is remarkable for its softness and 
length of staple. 

The pashm or shawl wool is the under-fleece of the goat, and is singularly soft 
and fine. There are two kinds of pashm ; the black or rather grey, called shahri, 
and the white called ^^2 or pashm. From the latter are manufactured the shawls 
for which Kashmir is so famous, and from the former various stuffs known as pai'& 
OK pushminas. 

The great marts for the sale of wool andi pashm are Rodok and Garoo or Gartal, 
both places situated within the limits of the Chinese Empire. Rodok is a town of about 
200 houses, on the right bank of the I ndus, about half way between Leh, the capital 
of Ladak, and Garoo. At this place wool and pashm are always procurable, but no 
lair appears to be held at it. Garoo» on the other hand, is a spot, situated in the 
midst of a very elevated and rugged province of Tartary, and marked by only one or 
two houses belonging to the Gurpans or Chinese representatives, and a collection of 
black tents belonging to Tartar shepherds, who remain there during the summer 
months for the purpose of selling their wool, and pasturing their sheep; at this place, 
which is the most important wool mart in the Chinese T artai y, a fair is annually held 
dunng the month of Bhadon. When the wool is purchased, it is without loss of time 
packed on the backs of sheep and goats, and the merchants start off towards their 
various destinations. Pashm is chiefly purchased for the Kashmir and Rampur 
markets; some, however, finds its way to Sultanpur in Kulu, and a little to the plains, 
Did Garnwal and Kumaon. 


PANJAB 

Himalayan 

Sheep. 


The prini^al fair at Rampur is held in the month of November, and lasts about 
thiee days. pashm, is sold for ready money alone, and bought up by Kashmiris 
fiom Amritsir, Ludiana and Nurpur. Of white not less than 6oo maunds are 

annually disposed of. Of black not more than loo maunds. 

The roads in these regions consist of narrow foot paths, barely passable for goats 
and sheep, traversing the wildest and most inhospitable regions, crossing every now and 
thi.n, rivers bridged by a fragile net- work of twigs, and traversing pass<*s 15,000 feet 
high, and covered at all seasons of the yeai with deep snow. Owing to this want of 
roads, sheep and gtiats only are used for the conveyance of merchandize. For this 
purpose, the sheep and goats of Chumba are most highly prized, being lemarkable for 
gieat strength and uncommon endurance. Thiity seers is the usual load, but a pucka 
7naiind is often cairied by a stout sheep or goat. The sheep cost about R2-8 to 
R3-8, while goats average from Ri-8 to R2-8. The traders in wool are for the most 
pait inhabitants of Piti, Lahoul, and Kunawur. Tliey resemble or rather are identi- 
cal with the Tartars of Tibet. Their religion, language, manners, and customs are 
the same. They rarely, however, come lower than Rampur, being terribly afraid 
of the heat of the lower hills even during the winter months. 

The enquiries I have made leave no doubt m my mind that the su pply of Tartar wool 
is inexhaustible. A wealthy and highly intelligent merchant of Rampur assured me that 
the supply would always equal the demand, however much it might increase, and 
he mentioned in proof of what he asserted, that before the annexation of the Pan jib 
wool and pashm, to the amount of a lauh and a half of rupees, were annually sold at 
Rampur. I do not feel competent to give a decided opinion a^ to the quality of the 
wool. Sufficient attenti«>n is not perhaps as yet paid to its cleanliness, but I doubt 
not that this will be rectified as soon as the Tartars discover that the price of wool 
depends very much on its cleanliness, and that by cleaning it carefully its bulk is 
reduced by nearly one-half. ” {p. iBo- 184) . 
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Captain T- Hutton, in a letter which shortly after appeared, review'ed 
Lord W Hay’s opinions, and added much additional information. It will 
also be found from the repubhcation of his communication which follows, 
that he strongly recommended the formation of sheep runs on the higher 
Himalaya, and urged persistent crossing with the merino sheep, on the 
soft woolly indigenous stock, until, as in the Cape of Good Hope, a locally 
improved race had been developed. He was of opinion that a wool of 
great fineness would thus very likely be produced which would readily 
command a market. It may, however, be said that the general spirit of 
Hodgson’s investigations revealed the existence of breeds of sheep on 
the Himalaya that without any crossing might in themselves be greatly 
improved and made a source of positive wealth to India. The chief 
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objections are the indolence of the people and the want of sufficient and 
cheap means of export. Hutton wrote : — 

^‘Saniplesof the wool, termed bianf^i, hSiWQ more than once been transmitted 
to England for inspection, and the answer returned has always been to the effect 
that while, on the one hand, the wool in its present state is too fine and too deficient 
in felting properties to render it suitable for any of our existing manufactures, the 
expense of cleaning it from hairs with which it is intermixed, would, on the other 
hand, entirely exclude the article from the market.” 

" In former years the Government of this country made enquiries as tothepos- 
sibility of procuring supplies of this wool, and appointed an agent (the late Cap- 
tain P. Gerard, if I mistake not) to receive it at Kotgarh beyond Simla; but al- 
though there was found to be no difficulty in obtaining the article, its dirty state 
rendered it so thoroughly useless to the European manufacturer, that the specula- 
tion was abandoned 5 that the biangi, or Tartar wool, might, therefore, be pro- 
cured in quantities equal to any demand that might be made for it, is doubtless 
quite true; and Lord W. Hay, while admitting this, states at the same time 
that, ‘ sufficient attention is not perhaps as yet paid to ^ its cleanliness, but he doubts 
not that this will be rectified as soon as the Tartars discover that the price of wool 
depends very much on its cleanliness, and that by cleaning it carefully its bulk is 
reduced by nearly one-half.’ Here, then, is the very point upon which we are 
at issue, and which amounts to this, namely, that the wool which the British manu- 
facturer has more than once pronounced to be unsuited to its wants, is procurable 
in any quantity'!^’ 

“As to the question of cleaning it. Lord W. Hay is perhaps not aware that 
the dirty condition of the wool of which the manufacturer complains, is not owing to 
dust and animal 61 th, which might easily be washed out either before or after shearing, 
but to the intermixture of hair, all of which has to be thrown out before the wool 
can be rendered fit for use; and it is the expense attending upon this cleansing 
process that would raise the price so much as to exclude the wool from the market.” 

“That the Tartar either would or could cleanse it from hairs is not to be expected, 
and I doubt that he would, even if he could do so, because in his unenlightened eyes, 
reducing the bulk ^by nearly one-half,’ would be regarded as tantamount to thi ow- 
in^ away one-half of his produce ; quantity, not quality, being his motto, and dirt 
being an especial favourite / As yet, therefore, the question does not appear to 
have been advanced one step beyond the position it held some tvaenty years ago I 
The course to be pursued is, as I formerly pointed out, to purchase a flock or flocks 
of Tartar ewes, and serve them, under European superintendence, with well-selected 
merino rams 5 by which means, in the course of two or three years, the hair would 
be entirely eradicated, and a pure and valuable fleece be ready for exportation to 
the mother country, and let me add, for successful competition with the very finest 
wools piocurable in the markets of Europe. There is no locality, that I am 
aware of, better adapted for an experiment of this kind, than the heights bf'yond 
Cheen in Kunawur, and thence upwards through the Tartar district of Hungrung; 
in fact, the very country that will shortly be opened up by the completion of the 
new road into Tibet. There the runs would be entirely beyond the influence of the 
monsoon, and an abundant pasturage be found, if it were thought advisable to ex- 
periment upon them, for both the cb-and trans-Himalayan breeds of sheep.” 

**From Cheenee upwards to the head of Kunawur, the cis-Himdlayan breed 
with coarser wool might be advantageously located and improved, and made to 
equal the Australian breed ; while immediately across the intervening range at the 
backSoongnum, the Tartar dist net of Hungrung presents itself for the cultivation 
of the finer hangi wool amidst pastures of worm wood, and other plants which 
constitute the natural and appropriate food of the Tartar sheep, and upon which 
alone they appear to thrive. Thus, as the Australian wool was at length pro- 
duced from repeated crosses of the merino and British sheep, in a dry climate 
peculiarly adapted to its growth, so in the trans-Himalayan portion of Kunawur 
may repeated crosses of merino and Himilayan sheep be productive of a wool in 
all respects as good ; while in the Tartar regions a cross of the merino and the 
Tartar sheep maybe expected to produce a fleece superior to any now known.’*' 
Both these expenmental farms would be within easy distance of each other, and 
remain under the watchful eye of a Supenntendent and suitable assistants, whose 


* All p^t experience would seem to strongly support the view that the improve- 
taerA aimed at might he attained by the natur^ process of selection and only perfected 
where found necessary, by crosses of breeds, Ed., Diet*. Econ. Pwd*, 
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duty it would be to attend to the serving of the ewes, the lambing, shearing, health of 
the flock, and other duties belonging to such an undertaking, and who from his 
centrical position at Soongnum, or on the heights of Hungrung, might travel alter- 
nately to either side as occasion required He ivould also take measures for the 
housing and feeding of the flocks during the winter, a duty which, if left to natives, 
would never be effectually performed. Tracts of land might be brought under culti- 
vation for turnips, which grow to a goodly size at Soongnum; while a yellow 
flowering lucerne grows well on the higher tracts around Hungo and Change in 
Hungrung.” 

“In short, the experiment is well worth the trial, and if carried out in the spirit 
of liberality, cannot fail to meet vvith brilliant success, f<ir even should the supplies 
f I om Australia continue, our Indian fine woofs would always command a sale even 
if not superior to the exports fiom the colonies ; while in all probability, our Hima- 
layan peaks would soon produce a fleece peculiar to those elevated ti acts, and be 
the means of introducing still finer fabrics to- the notice and the admiration of the 
European world. 

PanjAb PiLAiNS Wool. — The following passages from the older papers 
'which appeared in the Journals of the Pan] 4 b Agricultural Society, and 
which were afterwards republished in a volume of Select Papers up fa 1862, 
may help to convey some idea of the wool of this province. It w^ill be 
found that a committee of the Society urged the desirability of experiments 
at cross-breeding some of the races of Panjab sheep with stock frcm Aus- 
tralia. [Conf. 'with p. 613.) The sheep of the Sind Sagor Doab w^as 
regarded as the best and that with which experiment might in the first 
instance be performed. It does not appear that the recommendation was 
ever seriously undertaken, however, but Mr. Barnes (in a report also fur- 
nished below, p. 613) will be seen to have deprecated the idea of any possible 
improvement through crossing with foreign Blood, So far as the author 
has been able to learn, from the perusal of a very extensive literature on 
Indian sheep and wool, it would seem as if Mr, Barnes had been proved 
more nearly correct than the writers who urged that “ it was a matter of 
immediate importance to import rams from Sydney.’^ Selection (such as 
tried temporarily by Mr. Robertson at Madras, p. 635) so as to eliminate 
stock that produce kemp hairs and' to obliterate parti-coloured animals, 
would seem a more likely step towards improvement (when taken in con- 
junction with the crossing of Indian breeds, till a degree at least of supe- 
riority had been fixed), rather than by the importation of widely distinct 
races, for the purpose of immediate crossing. 

In Ferozpore. — Mr. E. Brandretb. wrote in 1852 — The wool' produced to the 
west of aline drawn from Mukoo through Zeera downwards to Fuieedkote, is all 
white wool ; to the eastward of this line the sheep are prinapally black About 800 
maunds of white wool are said to be produced m this district in the course of the year. 
About 400 maunds in Mumdote and about the same quantity in Fureedkote. The 
wool trade appears now to be the principal trade of Feerozpore ;,about forty thousand 
maunds are said to have been shipped for Bombay in the course of the last three 
years. The value of the export in wool may be set down as upwards of a l^kh of 
rupees per annum Mr. W. Ford wrote:— "To ensure a good supply of wool, 
attention should be paid to the breed of sheep. Wool should be carefully picked 
before packing 5 this may be done by putting it into a tank and stirring it about well, 
so as to get nd of all dirt (which materially injures its sale)-; it should then be care- 
fully packed quite dry, as it is very liable to ignite.” 

In Mooltan. — IVTr. Wl ForcT writing in. 1853, says: — "To ensure a good 
supply of wool, attention should be paid to the breed of sheep ; those of this district are 
longer than the Futtehgurh sheep, but have large heads, clumsy legs, long ears, long 
backs, long tails, and are under-bied in every way; their wool is also inferior. There 
is also a ^reat difference between the sheep of the Mooltan district and those- of Sind 
about Haiderabad; there the sheep are constantly crossed with the Kabul or dhoomha, 
are larger, and their wool more abundant and finer I have, however, observed that 
sheep crossed with the dhoomba are very liable to disease at Lahore, Mooltan, and 
Umballa ; probably they find the heat too great ; they, however, appear to flourish 
about the lower range of the Rawul Pindi distnct. The wool of the Simla sheep is 
much finer than that of the Mooltan sheep, the consumption is greater than the supply, 
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so a great deal of plain wool is imported. In 1851, the Mooltan district contained 
about 48,000 sheep, as far as I can ascertain. Each sheep is sheared twice a year, 
which gives i of a seer of wool for each sheep ; on 48,000 sheep this will give 36,000 
seers; a seer is equal to 80 Company's rupees. Perhaps i of this amount of wool 
ought to be deducted for lambs.” 

In Jhung.— Major G. W. Hamilton wrote in 1852:— ‘'The sheep of this dis- 
trict are superior in appearance to those I have seen in other parts of India, black and 
pied sheep being less common than white, and the breed might doubtless be improved. 
Ihe sheep in the district has been estimated at 150,000, but the pasturage is sufficient 
to maintain a much larger number, perhaps ten times as many. Sheep thrive well in 
this climate, and aie a profitable stock, being bred not merely for wool, but for their 
milk, and are seldom sold to the butcher.” 

Goojerat. — The Goojerat district does not seem to possess many sheep ; Rawal 
Pindi has large flocks of the common black sort, but below the Salt-range, and in the 
Shahpore district the animal is much larger than any 1 have seen elsewhere in 
India. The colour is white, with black on the ears, and spots of black on the body. 
The ears are peculiarly large and pendulous.” 

In Jhelum.— Captain Browne in 1852 wrote: — “If this wool be fit for the 
European market, it would be well worth the while of Government to endeavour to 
improve the indigenous breed by^ the introduction of some menno sheep. I am in- 
duced to make this recommendation from having observed the effects of this measure 
at the Cape of Good^Hope, where a comparatively profitless bieed of sheep has been 
exchanged for the well-paying merino. The climate, too, of the Salt-range approxi- 
mates very nearly to that of the barren hilly country of South Africa, and the grass in 
our low hills seems very nearly described in the following extract from a work which 
touches on sheep farming at the Cape : 

‘ These animals thnve best (speaking of the merino) in those places which appear 
almost bare to the eye of the casual observer, but exhibit to the nice discriminator, 
short tuttsof light curly vegetation sprinkled over the ‘velt* among loose stones 
and undulations and underbushes On an acre of such ground a sheep will keep him- 
self fat, free from disease, and m condition.’” 

“The fleece of one sheep at the Cape is reckoned by the same author to weigh, 
on an average, about two and a half pounds, and is valued at one shilling and six 
pence per pound at the lowest rate. T^his calculation was made in 1837, i don’t 
know what the price of wool may be at this time. “ In this district a sheep is shorn 
twice a year, and the fleece may average one seer, or two pounds, and with an 
improved breed it would, no doubt, be considerably more, as well as of greater value. 
The quantity of wool produced in the whole district is estimated at 2,500 maunds.” 

In Googaira. — About 1,600 maunds of wool are annually pioduced in the 
whole district, at least one-half of which is worked upon the spot. The remainder is 
sold to Sowdagurs, who come for the purpose from neighbouiing towns. I'he average 
nenk is 5 seers per rupee.” 

In Lahore, etc. — Mr. U. Wedderburn wrote in 1852 : — “ From the enquiries I 
have instituted, it appears that native wool of all kinds can be procured in this district 
in the cold season to the extent of 3,200 maunds. Kusoor, 2,000 maunds ; Choonean 
1,000 mannds; Lahore, 200 maunds. It is of three sorts : 1st, white ; 2nd, brown ; 3rd, 
black. The white wool is the most plentiful, and is of two kinds The finest is 
obtained from the back of the sheep, and is used in the manufacture of looes, or light 
blankets, the^ texture of which is like that of shawls, but very much coarser. 1 he 
market rate is Rio per maund, while wool of inferior quality is collected from the 
neck, legs, and btlly of the sheep. It is used in coarser fabrics, and sells at R8-8 
per maund. The remarks referring to the white are applicable to the brown wool. 
The black wool, employed extensively in the manufacture of common blankets,is sold 
at R6-8 per maund. 

‘*The sheep are sheared twice in the year ; half a seer of wool is obtained from a 
sheep, at each shearing, or one seer annually. The hair of goats is employed onlv in 
making ropes and coarse blanket bags for placing on bullocks when they carry loads. 
There IS a fine kind of wool known sispashmina, which is brought into the Panjdb 
from Bokhara and libet during the cold season. Amritsar is the only mart at which 
it can be purchased. Dhossa, a thick warm covering for the Natives, is made from 
the wool purchased at Bokhara, while of that brought down from Tibet the finest 
shawls are manulactured. The Bokhara wool is at Ri-io per seer. The Tibet 
wool at R2 per seer; 50 or 60 maunds of pashmina could be purchased at 
Amritsar in one season. The seer is 80 Company’s rupees, and 40 seers make a 
maund.” 

Mr. Q. O, B^rne$ wrote As to quality, the wool of this country is harc| and 
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wiry. The back of the animal furnishes the best sort; and young| lambs of course 
have a finer wool than older sheep. But coarse as the material is, it is evidently 
rising* in value, and becoming", by way of the Indus, an article of European demand 
I do not anticipate much benent even from crossing the breed of indigenous sheep 
with other species. The hill sheep will not stand the climate nor the rains. They 
are regularly driven aci OSS the high ranges to get out of the influence of the mon- 
soon; and when the cross becomes acclimated, I fear that the wool will become as 
hard and w'iry as the indigenous produce. 

*‘Soft wool is produced only in temperate legions ; as the power of the sun dimi- 
nishes, the natural covering becomes warmer and of finer texture, until in the arctic 
wastes above the Himalaya, the wool becomes so soft as to change its nature and to 
afford material for shawls under the name of * pashmt 

“ 1 do not mean to assert that the native breeds cannot be improved, but I am 
not sanguine that any great advantage will ensue from crosses. The climate will be 
sure to degenerate the quality as the produce of all temperate countries invariably 
degenerates, when transplanted to a tropical climate ” 

So much interest appears to have been taken some thirty years ago in 
the subject of Panjab wool that a Committee of the Panjdb Agricultural 
Society was convened to investigate and report on the possible means of 
improvement. The report drawn up by the Committee is of such inteiest 
that no apology need be given for the still further republication from the 
Society^s Journals of the following 

RepoH of Committee on WooU J8S2, 

“With reference to the improvement in quality of the Panjab wool, your 
Committee observed that, although an increased demand shows the article to 
be of some value, yet its inferiority is admitted on all hands. But the European 
authorities, who have been consulted, unanimously state the wool to be capable of 
improvement, and that superiority can be best attained by crossing the bieed of 
sheep. Your Committee will, therefore, turn their attention to the best mode of cross- 
ing. The fine races of Himalayan and Tibetan sheep, with their soft and downy 
fleeces, are of the utmost consideration. But it is to be feared that the animal, 
being a native of cold regions, would not bear the climate of the plains,^ and that the 
fleece would rapidly become coarse and hairy. If, in any of the plain districts of 
India, there should be found a breed of sheep, producing wool superior to that of the 
Panjab, a crossing with such a breed would certainly succeed. There are excellent 
Australian breeds, which might, perhaps, easily become acclimatized in the Panjab ; 
and it is, in your Committee’s opinion, a matter of immediate impoitance to import 
rams from Sydney. Conf •mth p. 61 T, 

“ With respect to the locality, in which it would be most expedient to rear flocks 
of an improved breed, your Committee have information before them, which leads to 
the conclusion that the best breeds of sheep below the hills, are to be found in the 
upper portion of the Smd-Sagar Doab. The climate there, too, is somewhat milder 
than in other plains districts. ” 

It was also recognised that an important step towards improvement 
would be obtained by a report on as exhaustive a collection as possible of 
the existing qualities of Panjdb wool. It seems likely that the local inform- 
ation, from the districts (quoted above), was furnished in connection with 
the preparation of these collections. The sampi es brought together were sent 
to Europe and examined by an expert of high standing. The report was 
communicated to Dr F. Royle, and by him was transmitted to the Panjab. 
The expressions of opinion there mad.e are, however, as applicable to the 
wool of the present day as to that of 1854, and the report may, therefore, 
be here furnished: — 

“ Sir, — H aving had the forty-two specimens of sheep and goats’ wool, and two 
of silk forwarded by the Indian Government from Lahore, examined by those well 
acquainted with these products and their value in the market here, I beg to submit 
the following report with the appended tabular statement. In this I have arranged 
these wools according to their nature and the places from which they have been sent. 

“ Mr. Southey, so well known for the attention which he has for so many years 
paid to Colonial wool, has long been anxious about the wools imported of late years 
from Bombay,^ and which he has said would come largely into consumption and sell 
at fair prices, if they were sent in a clean state to market, especially if the long hairs 
were first picked out. 
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the specimens sent the goat’s 'vool, or hair, the produce of Tibet, which is 
so much valued for the manufacture of Kashmir shawls, is less esteemed here in the 
state in which it is sent, because long hairs are mixed with the fine wool, so that it 
cannot be worked in the machinery in use, until the hairs have been first picked 
out: this in England is an expensive operation. It is probable, however, that 
it these hairs were picked out in India, where labour is so much cheaper, the Tibet 
t\ool might sell at remunerating prices, as it has frequently been enquired after by 
those engaged in the manufacture of fine shawls. , , . , . , 

“The black wool the Panidb, as well as of the Umballa district, which is so 
much used in North-West India for making blankets, is not much esteemed here, 
as there is a prejudice against black wools. But the Goojerat, No. 12 wool, being 
lono" in staple, would be u'seful for long purposes, and might sell at remunerating 
pnces,and that of Simla is of fine quality. The wools placed under the head of 
m xed have been sent as white or black, but are mostly mixed. They are little ap- 
proved of, and would probably not be much in demand; some of them Messrs. 
Southey have not priced as being unsaleable. 

The •white •wools from the district of Simla and other parts of the Him dlayns, 
arey op the contrary, thought so •well of, that there can be no doubt of their being 
largely consumed in this country, if they are sent to market. They are pronounced 
to be of very good quality and English in character, probably from the similarity 
of the Himalayan to an European climate. These wools are valued atfiomnine 
pence to thirteen pence a pound, and would probably sell at higher prices, if sent in 
a cleaner state to market. 

“ The white wools from the Panjab are like those of the Himalaya, oi a kind suited 
to the English market ; but as they are generally mixed with long hairs, they are not 
priced so high as they otherwise would be, the better kinds ranging from seven pence 
to ten and a half pence; but if the hairs, dirt,^ etc , with which most of them are 
intermixed, could be picked out, where labour is so much cheaper, the value of the 
wool would be considerably increased. The wools, like those from the Himalaya, are 
pronounced to be of a very useful quality, and that there is no doubt large quantities 
would find a ready sale, and prob^ly at higher prices than those quoted, if sent in 
a clean state. 

“ Report on some Wooh and Silk sent from Lahore^ •with observations and 
probable •value in the English market, by Messrs. Southey : — 

K — ^Tibet wools, 1st sort, white, not in demand in English markets, and of httle 
value. 

2. — Tibet wools, 2nd sort, white, ditto. 

3. — Ditto, 2nd sort, black (rather brown) ditto. 

10 — Pashm of Bokhara B65 per maund, brought by way of Peshawar; goat’s 
wool not in general demand, but clean varieties might sell for 2^. to 3s. per tb. 

19. — Black pashm, ist sort, R1-4 per seer; these are all stated to be not 
in general demand: they are also objected to as being intermixed with long 
hairs. If these were picked out, some Q&. the white kinds might be saleable, but the 
black kinds only at very low prices. 

20. — Black j&asAw, 2nd sort, Ri per seer. 

21. — Ditto, 3rd sort, 12 annas per seer, ditto. 

32 * —White pashm, 2iid sort, «2 per seer, ditto. 

23. — Ditto, 3rd sort R2 per seer, ditto. 

Sheop^s •wool, Himalayas* 

9.— White lamb’s wool from Simla, good quality, 1 \d. ,* good long, / but 
if picked clean, both would sell higher. 

24. — White wool, ist sort, Simla district, R2 for 2^ seers, ditto. 

32. — White wool, Spiti, wi hinthe Himalaya, good ; but rather wanting of English 
character, lod, to iic?. 

39. — White wool, Jung, yellowish, of good quality, gd. 

Sheep’s ivool Punjab and Amballa Districts, 

5. — White Panjabi, 1st sort, Lahore, Rio per maund ; white, yellowish rather 
Kempy, i,e,, with long hairs intermixed, yi, 

7. — Ditto ditto, Ferozepore, Kempy, yellowish, but a useful kind.” 

Mr. Baden Powell, who published some ten years later than the above 
reports, particulars of the Panjab wool trade, in connection with the 
Lahore Exhibition, treats the subject under three sections: ist Pashms 2nd, 
the wool produced beyond the frontier, including the dumba wool of 
Peshawar ; and 3rd, the Panjdb plains wool including the improved woo] 
of the cross-bred Hazara sheep. It does not seem necessary to say any. 
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thing further on the subject of Pashm than will be found in the separate 
chapter below on that fibre. But of his second and third classes one or 
two particulars may be abstracted from Mr. Baden PowelPs remarks. 
Speaking of the frontier and diimha wool he says : '‘The trade in these 
wools is now extensive^ both by the Peshawar and other routes in the 
North-West Frontier. There is also a very considerable export to Karachi 
and Bombay, It is a remark of Barnes, ‘that our early commer- 
cial connection with the countries on the Indus was sought in order 
to find vent for British woollens, while the existing Irade was almost con- 
fined to cottons s and this is the more singular, as there is good reason 
to believe that in return for these cottons we shall shortly receive raw wool 
from the countries of the Indus.^” This anticipation, adds Mr. Baden 
Powell, has now been completely fulfilled. Speaking of the third class — 
the wools of the Panjib proper — Mr. Baden Powell says : “ Wool being 
generally, in the Panjib at least, produced without artifice or skill, 
there is but little to be said as to the origin and progress of its cultiva- 
tion. The different kinds of wool are, and have been, localized for ages ; 
the attempts to improve and cross different breeds have been few and 
insignificant j and there seems hitherto to have been no desire among the 
Natives, who rest abundantly satisfied with the breeds that exist, and 
neither know nor appreciate the benefits of improvement. Whatever has 
been done, such as the attempted introduction of merino wool into Hazara, 
or the production oi pashm in Spiti is due to European endeavours. Much 
remains to be done in improving and extending the produce, and still more 
in introducing good methods of cleaning, dressing and working up the 
wool.’’ Speaking of the Hazdrd experiments Mr. Baden Powell adds 
in a foot-note to the above allusion that “the Hazdrd experiment must, 
I fear, be pronounced a failure ; it has gone on for some time past always 
dying a slow death, although not yet extinct. The people, it is said, do 
not want and could not use the fine merino wool.’’ A passage from the 
Revenue Report of Hazdra will be found below, which furnishes fuller 
particulars on the cross-breed that had been tried prior to the date of 
the report {1862-63), and it need only be added that apparently the subject 
has since been entirely forgotten. At all events, no recent reports have 
appeared, and it is not known whether the breed is still in existence or not. 

But to conclude this abstract of the opinions held about the time of the 
Lahore Exhibition (1864), the following statement of the two chief classes 
of Panjab wools may be furnished from Mr. Baden Powell’s Panjdh 
Products : — 

Wools of the N -W, Frontier. — “We now come to the second class 
of wools, produced at or about Peshawar, Kabul, Kandahar, and Persia or Kirman. 

The most interesting varieties of wool are, — 1st. that of the dumhn, a large 
tailed sheep, at Peshawar and Kabul 5 from the latter place it obtains the name of 
* KaUi pashm f it is used in the manufacture of ‘ chogas ’ (cloaks with sleeves) 
as worn by the Afghans. ^ i ^ • n j 

2nA —Is ‘pat, ’ the hair of a goat common in and about Kabul 5 fabncs called 
‘ pattu ’ are made from this. , , * 

3rd — Is Kirraani wool, a beautiful white, very soft wool, produced at Kirman, it 
is called ‘ Wahah Skdhit . , , , 

4^^— There is a Kandahari and Bukhara wool, among which we may include the 
Karakuli lamb skins * of Bukhara. 
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* The lamb skin (with the fleece on) of Karakul, a district about 20 cos distant 
to the south of Bukhara, is famous. About ten lakhs of rupees worth of these skins 
(the produce of Karakul and other districts of Bukh^a all being called “ karakuli) P 
is annually' exported from Bukhara, to Persia, Turkistan, Russia, Kdbul, and India. 
The greatest quantity goes to Persia, where the people make caps of “ Karakul,^* 
called “ pupakhP A piece of the best description of “ KarakulP^ sells from R25 to 
to R 16 in Persia. 
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Wool obtained from the fat-tailed variety of sheeo is used in the manufacture of 
clothes and carpets, and also exported to India. It is of wide distribution ; the sheep 
abound at Peshawar, Kabul, Kandahar, Herat, and other places; Kelat and the 
surrounding country produce sheep’s wool in great abundance. This sheep is 
apparently indigenous also to the Salt-range. 

The following- account of the trade in these w^ools frcm Kandahar is 
extracted from Colonel Lumsden’s Report on Kandahar : — 

At Birgand, Hazara, Herat, and Kandahar, when advances aie made to the nomads 
on the future crop, the price on the spot is about 12 Company’s annas per Kandahari 
maund of 4 Company’s seers ; but if purchased at the time of shearing it cost R1-4 
for the same weight ; and if taken on credit Ri-8. A load of 48 maunds Kandahari 
fr 192 Company’s seers, is earned to Kandahar from any of the districts above-men- 
tioned for Company’s R12-8, and from this point to Karachi for the same sum. The 
reduced rate for the latter distance is accounted for by the road being better, and 
below Dadar, perfectly safe. The gomashta or agent, proceeding with the investment, 
receives two-thirds of the profit, taking an equivalent share of risk ; but if the 
arrangement with him is made on the Mahomedan principle (known as Mozanhat), 
when the agent runs no risk, one-fiith of the profit is absorbed m his pay. 

The agent in Kandahar says that the tariff ot boat-hire from Karachi to Bombay 
varies so much that it is impossible to give even a fair approximation to the expenses 
of transit ; the price in Bombay may be put down at R192 per kandi of sixty Kanda- 
hari maunds. Pure white wool is the most marketable ; but brown and white are fre- 
quently mixed. The wool of Birgand and Herat is generally shorn twice a year; 
and if not exported, is manufactured into carpets, ‘ halazins^ masnadi namads, 
and common felts. The fine wool known as kurak is procured from goats in the 
Herat, Guzak, and Hazara districts. 

Kirmin is a tract of couniiry close by the Persian Gulf to the south of Persia. 

The wool finds its way into the Pan jab m considerable quantities. It is a soft deli- 
cate wool, but its principal use at present unfortunately appears to be the adulteration 
of genuine pashm, A table is annexed showing the imports of real pashm and Kirmani 
wool into Amritsar, side by side • the increase of the latter is marked ; the subject O'f 
the adulteration will be resumed when we come to speak of manufactured shawls. 

Statement of Kifmdni Wool and real Pashm tmportsin the city of AmriU 
sar from j8$o~Si to 1861^62, 


Real Pashm. 

Kirmani Wool. 


Year in which 
imported. 


Puan- 
tity im- 
ported. 

Year in which 
imported. 


Quan- 
tity im- 
ported. 

Remarks. 

1850-51 . 


Mds. 

1,300 

1850-51 . 


Mds. 

40 

There is no scarcity 

1851-52 . 


1,250 

1851-52 . 


loo 

of pashm, but the 

1852-53 - 


900 

1852-53 - 


250 

agents from Amrit- 

1853-54 . 


950 

1853-54 . 


300 

sar no longer go up 

1854-55 • 


850 

1854-55 . 


400 

to ^ Bashahr for it. 

>855-56 . 


700 

1855-56 . 


400 

owing to increased 

1856-57 . 


600 

1856.57 . 


500 

import of Kirmdni 

1857-58 . 


600 

1857-58 . 


700 

wool. 

1858-59 . 


500 

1858-59 . 


700 

This inferior wool has 

1859-60 . 


400 

1859-60 . 


800 

put the real Pashm 

1860-61 


400 

1860-61 . 


1,000 

out of the mai^et. 

1861-62 . 


500 

1861-62 . 


1,000 



Mr . Davies writes thus * it is evident that the quantity of shawl-goat’s wool, 
imported into Amritsar h^, for several years past, decreased. In its stead, sheep’s 
from Kirmin in Persia has been largely introduced into the manufacture of 
sh^is._ This wool is fine of its kind, and long m the staple. It is much more easily 
y. the more delicate goat wool. It is largely used in Persia in 

toe fabrication of ‘ Jamewars,* which have superseded the use of Kashmir shawls in 
that country. 

Wools of the Plains. — We come now to the last class, representing the 
wool of plains. Among these I have included the wools of Hazard, because they 
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could not be included in any other. It is here that the first attempt at improving 
the breed WES made, by the introduction of the merino sheep, but there does not 
seem aijy great prospect of success. Merino wool that was sent home in 1860; fetched 
is. 6c?. a pound. At present, menno wool in Europe is chiefly produced — the best in 
Spain, the next best in Saxony. How' unsuccessful the experiment may be, there 
are many other ways in which the breed of sheep might be improved and the wool 
trade stimulated : of pasturing grounds there is nolack. 

‘There can be no doubt/ wrote the Financial Commissioner in i86t, ‘that the 
valleys of the Sutlej, Ravi, Chenab, Naincukh, and other tributaries of the Indus 
supply grazing giounds, not to be surpassed in any part ot the world. The popula- 
tion inhabiting these are chiefly pastoral, but owing to sloth and ignorance, the wool 
they produce is small in quantity, full of dirt, and ill-cared for in every way.’ 

1. Black and white sheep’s wool, for blankets, etc. 

2. Goat’s hair, for grain bags, rope, etc., etc. 

3. Camel’s hair . the inner wool is used for cho^as of a common kind, and is very 

soft. This wool IS produced in the ‘bar ’ and ‘ thal’ tiacts of Shahpiir, 
Rohtak, Jhang, and Gugaira, which are camel-feeding districts. 

In regard to wool, there is nothing now to communicate of an encouraging nature. 
When passing through Hazard in Apiil, 1 saw the merino flock; and was greatly dis- 
appointed in it. It is under the care of a shepherd from Hindustan, who appears not at 
all to like the cold of the hills; and will not willingly venture into the localities best 
suited to the sheep The latter appeared to me to be in a most wretched condition, offer 
a contrast to the half-breeds reared by the Sayads of Kaghan, who confess the wool 
obtained from these to be much softer and finer than that of their own sheep; though 
they do not appear greatly to appreciate these qualities. I consider, as I have hereto- 
fore stated, that there is no prospect whatever of merino wool being produced to any 
extent in our hills ; or of any wool, least of all the finer kinds, being allowed to grow 
of sufficient length to be prized in the European markets; as the tangled and thorny 
woods and forests through which the sheep must pass, oblige the shepherds to shear 
them at least twice, and usually three times in the year. In the comparatively wood- 
less tracts of trans- Himalaya regions, wool of the finest kinds, and I believe of consi- 
derable length, IS produced almost everywhere, apart from the inner coat or pashm ; 
and enquiries are being made in Spiti, with a view to ascertain how improvements 
may be effected; and a superior as well as a more abundant article obtained. It seems 
to me, however, to be doubtful whether any considerable increase of produce could be 
obtained from these regions, by any available means, at all events, not under existing 
circumstances” — {Extract from Rei>enue Report of Hazdr,d 126 2^63), 


PANJAB. 
Plains wools. 


Conf. •miih 

PP^ S 65 > 574* 


Hazara 
wool. 
Couf noiih 
PP- 578, 608, 
612, 614, 61S, 
633. 
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But that the experiments at cross-breeding were not in the Panjab 
confined to the Hazard sheep, the following correspondence and report 
will show : — 


Report on samples of ’moot from a cross-breed and from a Kohistan ewe, 
communicated in the following letters from Mr. Robert Smith, of the 
Commissariat Department, to the Secretary, — Calcutta, i3ih March 1843, 

“ I have examined the sample of wool (a first cross between a merino ram and 
Patna ewe) which you sent to me, and after carefully comparing it with numerous 
musters of commercial wools which I have by me, my opinion is as follows : — 

“The wool is not so good as a sample of cross merino bred in this country which 
is in my possession, and which is worth is. 3d. per ft m the London market. The 
present sample is somewhat coarser in the fibre, but it has the advantage of a longer 
staple ; its color is also not so pure as it might be, and the fibre has a shade of weak- 
ness in it. None of these disadvantages, however, are sufficient to disqualify the 
sample, per se^ Wool of this kind, in large quantities, would find a market in England 
at about i^. to. 13d. per ft and a little more breeding would bring it up to a much higher 
standard. Now that the Indus is open, fine woolled ewes from Mekram and Jhawar 
in Beloochistan might be readily procured, instead of breeding from the coarse woolled 
sheep of Patna ; and with the Jeypoor sheep to give sire, a cross-breed might in a few 
years be established on this side ot India, which would lay the foundation of much 
wealth to growers, and benefit the country and the revenue materially. 

“While on this subject, could not the Society address the Government with 
reference particularly to Captain Postans’s researches (page 434 of the Monthly 
Journal of Agricultural Society for December 1842) to procure samples of wool * 


Cross of 
Merino & 
Patna. 
Conf with 
pp. 570, s86, 
$87. 589. 
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Desirable 
^ Cross of 
Indian Stock* 
Conf. with 
pp. 570 , 63s. 
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* “These samples were presented at the general meetings of the Society on the 
8th March and 17th April, the first by Mr. C. J. Muller, Deputy Collector at 
Patna, the other by Major Napleton, at Bhaugulpore. 
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from all parts ot India, particularly froni the North-West, that those who are 
desirous ot entering into the trade m wool, might know the best sources of supply# — 

28th March 184^. 

I have the pleasure of replying to your note regarding the muster of Kohistan 
fleece-wool, which you sent to me some few days since, 

** From the matted structure of this fleece, it would not prove a marketable com- 
modity in its unimproved state, since it could not be combed ; but from its softness, 
length of staple, and fine fibre, the ewes of this breed, if of a tolerable large body, 
would be well adapted for laying the foundation of a valuable mixed stock, when 
crossed by merino rams, themselves of good blood. It is a great error that the few 
attempts which have been made in this respect in India, have been injudicious, in 
taking the dam from the hairy sheep of Bengal, and the^ sire from the merino ; this is 
like breeding from the race^horse and the tattoo. The sire, under any circumstances, 
should be merino of the best blood, and the dam, the produce of merino and best soft 
woolled country sheep which can be obtained ; that is, wool from the second genera- 
tion, There can be no doubt that these Kohistan ewes crossed by the merino would 
at once yield a wool worth is, $d, per lb ; but not having seen them, and consequently 
not knowing their size of carcase, I am unable to say if they would be profitable. If 
they would yield 4fb of wool annually, they ought to be. 

''In my opinion there is nothing to prevent the growth of good marketable wool 
in India, provided it be gone about in a proper manner. ^ We have all kinds of 
climates, and the short sun-burnt gfrass of this country is precisely that on which the 
best wool IS produced. Bhaugulpore, Mussourie, and the Dhoon, in fact, all hilly 
districts, with short scanty herbage, little jungle, and wide, sandy plains, with clumps 
of trees here and there would suit the sheep breedei ; only he must commence with 
proper breeds, if he expects to succeed” {Jour. Agri.-Hort, Soc, Ind,, //., Part 11 , , 
pp, 159-161). 

The following selection of passages may be given from the District 
Gazetteers (arranged aljihabetically), and it need only be added that, 
although a few only are given, nearly every volume of the Panjdb Gazet- 
teer says something about wool and woollen manufactures. Some of these 
deal more especially with pashm BXi 6 .pashmina goods, and have accordingly 
been republished in the special chapter on these subjects. It is, however, 
impossible to arbitrarily isolate the available information into sections that 
would literally correspond to “Wool,” “Pashm,” and “Hair.” The 
passages which may now be given, it will be observed, carry our knowledge 
of this subject down to about the years 188 1— 84. 

Amritsar— ‘“The manufacture of pashmina or shawl wool into cloths of vari- 
ous^ textures and qualities, which is the leading trade of Amritsar, has been already 
noticed at some length. Opinions differ as to the prosperity or decadence of the 
shawl trade. But it must be a longtime before the habit of snawl* wearing, common 
among the upper classes of natives, dies out entirely j and, although the European 
demand is vanable, and foreign looms are quick to imitate Indian fabrics, the Amrit- 
sar dealers have displayed a facility in following changes of fashion which is very 
unusual among oriental products. The peculiarly soft and silky character of pash- 
mina fabrics, even when the material is largely mixed with inferior wool, is unxmitable 
by European power looms. ^ A beautiful texture of fine shawl cloth, composed of 
equal parts of silk and pashmina is now made. The fabric is lustrous and exquiste- 
ly soft, and is woven m self-colours. Modern taste inclines to plain surfaces, and the 
numerous sub-divisions of the trade dependent on the old style of coloured work, such 
as dyers, embroiderers, rafigarsy etc., have undoubtedly suffered a good deal from 
the changing fashion. 

“The introduction of carpet-weaving promises to fill up to some extent the gap 
created by the falling off in the demand for elaborate shawls. The most important 
establishment employs about 300 persons who work on fifty looms. The greater 
part of these are boys, apprentices or shdgirds, who are learning the trade. There 
are also several other smaller manufacturers. The Amritsar carpet, so far as can be 
judged from the products of the first years, promises to have a distinctive character. 


The Cattle Committee have been requested to take this suggestion into consi- 
deration, and embody their opinion thereon in their next report, which will shortly be 
submitted to the Society,*’ ^Conf, •mih various reports quoted on. pp, S82, 586 -fes?.] 
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shops, and their life must be a perfect slaverj^j yet they work at this unremunerative 
toil, the pay being but 2^ to 3 annas the day, when they could command trom K5 to 
K6 a month as daily labourers at the neighbouring railway works. Of late years the 
trade has deci eased in shawls, and prices now do not range high. Theieare three 
kinds of wool, used in the manufacture of shawls — Kashmiri, Rampu'i, and Wahab- 
shahi. The Amritsar prices of these are— Kashmiri wool Rs, VVahabshahi R3, Ram- 
pun R2 the seer. One-and-a-half seer of wool is calculated to make a length of 6 
yards, at a cost of RiS, namely, 3 seers of wool at R3 pei seer, Rp j spinning the thread, 
R4; wages of two persons for one month (one man and one woman), R5 ; total R18. 
The wool and silk used for shawl borders are obtained from Amritsar. The borders 
sell at from 2 to 8 annas per yard. The pattern resembles a thick flo\^ ere I ribbon. 
This is used in fringing the shawls. Embroidery work consists of working flowers and 
fancy work on shawls with worsted and silk thread. Lois, or wrappers, are also manu- 
factured of wool, the first by Kashmiris, and the second by Julahas. The lot manufac- 
ture was referred to under the head Cotton,” 

** Mr. Kipling has kindly furnished the following note upon the manufactures of 
Gurdaspur : — It is customary to say of the woollen industries of the Gurdaspur distnct 
that they are dying out or falling off. But it seems doubtful whether they were ever 
really very prosperous. At Sujanpur, Dinanagar, Dera Nanak, Pathankot, Kanjour, 
and Batala, there a^e Kashmiri weavers and embroiderers who carry on their trades for 
a wretched pittance which would seem to be scarcely enough to keep body and soul 
together. Ihey are, like so many more artizans of the province, practically enslaved 
to dealers, and earn but 2| to 3 annas per diem. The masters in their turn find but 
a precanous sale for their goods, and the wonder is that so much good work is turn- 
ed out under conditions so desperate Fortunately, there are still large numbers of 
people m this country who wear coloured woollen shawls. A large croivd of the 
people of Bengal, such as was daily seen at the Calcutta Exhibition, shows at a 
glance that though Governments and Native Princes no longer encourage the manu- 
facture ot the best kind of shawls for their toska khans and for gifts, there is still a 
market for ordinary woollen goods. Many of the native ladies of Calcutta insisted on 
visiting the Exhibition, and it was seen that the wearing of shawls was b}^ no means 
confined to the male sex But the months during which a woollen shawl is comfoit- 
able in the North-Western Provinces, Bengal, and Bombay are but few, and in spite of 
the efiorts of dealers who travel unceasingly, the consumption must be relatively 
small. There is not a town of any importance in India in which Panjab woollen goods 
are not found a'waiting sale- The adoption of a semi-Europeanized costume by many 
of the educated classes might perhaps be thought to tell heavily against the shawl 
trade. But against the number of educated natives who have adopted the closely 
fitting coat of English w'ooUen cloth must be counted those of the uneducated classes, 
who, formerly w'earing cotton alone, are now sufficiently prosperous to afford wool. 
And this would teem to be a large class. It seems clear that the Kashmiri shawl must 
for a long time to come be in some demand, but it is no less clear that there is an 
excessive supply. At the Panjab Exhibition of iSSi the cheapness and good quality of 
the woollen goods from this district were commented upon by the j urors. A large dme- 
^dr (striped fabric suitable for a curtain) cost R6 only, and, although somewhat coarse 
in texture, it was decidedly what English tradesmen called 'good value.' A speciality 
of the distnct is its kendra bdf, woollen shawl-edgings or borders. Many of these are 
pretty in colour and capable of being utilised by European milliners and dress-makers. 
For furniture too, except in this country, the modern fanciful upholstery might find 
them a place. But the perpetual change in European fashions and the facility with 
which Western stream-driven loom can imitate and undersell any fabric that attracts 
public notice, forbid an^ hope of local industries receiving a piayment benefit from 
European trade. At this moment the Rim pur and similar soft wool goods 

are in some favour in England. It is true that a number of Panjib chaddars are 
sent home and dyed in soft colours, which are supposed to be peculiarly Indian, but 
the greater part of the goods advertised as ‘ Amritsias ' and under other oriental 
names are of French or English make. The narrow widths in which the cheaper cloths, 
such as baiids,^ alwdnSy and malidas are made, render their adoption ^ Europeans 
almost impossible. But for this, which seems to be an insuperable difficulty to the 
ignorant hand-loom weaver, there^ might be a chance of employment for many 
weavers. There is no recognizable difference between the shawl-work of the Gurdispur 
district and that of Amritsar and Kashmir. Much of the material used is brought 
from Amritsar, and some of the finished articles are thus disposed of. 

" Mixed fabrics, English cotton thread, and country wool, are made at Pathan- 
kot, Suianpur and Dinanagar. The lot, a coarse cold weather wrap in greyish white, 
is the usual article, and it is expiated in some quantities to Amritsar, the North- 
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Western Provinces, and Hengal. At Fatehgarh, Dharmkot, and Ikhlasptir all-wool 
lots are made, Pashmina of course is not used in these goods, but the ordinary wool 
oi the district. 

‘‘The establishment of a woollen cloth factor3r with English power-looms and Eng- 
lish methods of dyeing and finishing cannot fail, if it proves successful, to have some 
inHuence on the production of self-coloured woollen fabrics. The Egerton Woollen 
Mills Company, whose factory is at Dhirnval, 8 miles from Gurdaspur, produce 
blankets and all the coarser varieties of lois and patHs as well as more highly 
finished broad cloths, seiges and other strong woollen goods. Their looms are 
diiven by water-power supplied from the Ban Doab Canal. For the coarser fabrics, 
country wool is used, but Australian wool is also imported and worked up m the finer 
goods. 1 hese cloths can be put in the market at rates relatively much ch^per than 
the ordinary hand-woven woollen goods, and seem likely in time to take their place to 
a large extent. But as the profits of such an enterprise must depend mainly on legular 
wholesale production and in contracts for military and police purposes, it may be 
long befoie the domestic blanket-weaver is driven to other occupations. The susts of 
Batdla have a good reputation. They are striped like all stisiSy but often have an 
admixture of silk. Colonel Harcourt, who has reported at length on the industries of 
the district, suggests that the fabric is very suitable for shirts, and there can be no 
doubt that it is a serviceable and agreeably coloured stuff. But the narrow width in 
which it is made would be a bar to its aaoption for this or any^ other European pur- 
pose. Its chief use isforwomen^s pajama^ ^ch. pair of which consumes a much 
larger quantity than the uninitiated would imagine. The s^isis answer m some sort ! 
to the silk-bordered cotton goods of Bombay and the Central Provinces. 

“ Lots and wrappers of an inferior description, made of cotton and wool, in the pro- | 
portion of two-thirds to one-third c<itton, are largely manufactured m the towns of 
bujanpur, Dinanagar, and Pathankot, and are exported to very distant parts of 
India, — Calcutta, Benares, and Lucknow. The total value of export may be fixed at 
5^40,000. The usual time foi export is November. During the Cabul war a good 
deal ot this material was brought up for the use of syces in the expedition. The wool 
used in the manufacture ot this article is impoi tel from Shahpur, and from the country 
inhabited by the Gaddis, t,e,, Charaba and thereabouts. 

“ Blankets are also madein the towns of Fatehgarh, Dharmkot, and Ikhldspurfrom 
district, and that which comes from bidlkot and Amritsar. There are some export of 
these blankets to Amritsar and Sialkot districts. The amount of export is about 
K2,ooo. Besides the native manufacture of woollen articles, the Dharmkot woollen 
mills, which are situate on the Amritsar and Pathankot road, 7 miles from Gurdaspur, 
are now supplying th^olice and troops 4n the Panjab with woollen fabrics of a very 
superior description. Tne amount of export is very gp'eat, though it cannot be stated 
with any degree of accuracy what it is, as no information on this head has been receiv- 
ed from the Manager. There is, however, reason to believe that when the works, 
which are still under construction, are completed, this district will be the centre of 
trade in woollen goods” {Dist. Gazetteer, pp s6-sg, 64, 74). 

Jhang. — Sheep are shorn twice a year, in September-October and April- 
May. About a seer of wool is given in the two shearings. Wool is now a very 
valuable commodity, and zamindar* say that flockmasters in the Thai wear bracelets 
of gold. It mostly goes down to Karachi. The figure^ below give the price of Bar 
wool and also of goat’s hair at Maghiana for the last twenty years, in rupees per 
maund. 
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Sheep skins are used for making women’s shoes, covering saddles, etc. As far 
as the age at which put to the male, number of kids produced, and method of 
rearing, there is hardly any difference between sheep and goats. A goat gives from 
2 seers to i seer of milk a day ; nothing is made from milk. A goat is usuall^r 
killed when 5 or 6 years old. Sheep and goats produce about five times. Goat’s hair 
Jh shorn eyeiy six months, and is made into pannier, bags, saddle bags, ropes, nose- 
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bags, salitas, etc. It is called jai. The names o-f sheep and goats according to 
age are given below ' — 



Sheep. 

Goats. 


Female. 

Male. 

Male. 

Female. 

To 6 months 

Leh 

Lela 

Bakra Patliora 

Pathori 

To 3 year 

Ghirapi 

Ghirap 

Chhilota 

J Kharapi 
( Kharap 

Aftenvards 

Bhed 

Chhatra 

Chhela 

Chheli ” 

i 


Lahore. 

1516 


Shahpup. 

1517 

Felt. 

1518 


Chi. 

1519 


{Dist. Gazetteer^ pp, 126-27), 

LAHORE,~‘'It IS contended by some workmen that the fine pashmina woven at 
Lahore is superior to that of Amritsar, Whether this is true or not, there seems to be 
some reason for the belief that the trade has somewhat improved of late years. Cha- 
dars, dhussas, patkas and other articles are made. In attendance on the loom-em- 
bioiderers are always to be found Kashmins, and there are many in Lahore. Besides 
fine goods, coarse woollen blankets {lots) are made. The greater part of this hand- 
weaving, both cotton and wool, is entiiely unnoticed by Europeans, very few of whom 
venture into the city or tread the narro-w alleys of such suburbs as Mozang. One slight 
indication of the extent of this domestic craft is afforded by the fact that the shuttle- 
maker’s trade is, as such small trades go, a busy one. At every fair one or two 
stands will be found where weavers’ shuttles are sold. A good shuttle lasts for many 
years, and is carefully handled and cherished. Perhaps it is fair to conclude that 
hand-loom weaving after all is scarcely so dead as might be expected from the large 
import of English piece goods.'’ 

ShahPUR. — “F elt or numda mgs are made at Bhera and Khushdb, in both wdiite 
and grey, unbleached or coloured wool, decorated with large barbaric patterns of red 
wool merely felted and beaten into the surface. The white felts bear no comparison 
with those of Kashmir and parts of Rajputana, and the texture is so loose and imper- 
fect that they seem to be always sheading the goat’s hair with which they are inter- 
mixed. The wool is not perfectly cleaned, and they are peculiarly liable to the 
attacks of insects. But they are among the cheapest floor coverings produced in the 
Province. 

The chief animal products are wool, gki, and hides. It is estimated that the 
shearings of the large flocks of the Thai and Bar yield annually not less than twelve 
thousand maunds, or upwards of four hundred tons of wool. Of this, probably two- 
thirds are exported, and the remainder consumed in the manufacture ot blankets and 
felts. The fleece of the Thai sheep has the reputation of being the finest in the Panjdb. 
The sheep are sheired twice in the year, in the months of April and October, the 
average yield of ^ch separate sharing, called ^.pothiy being about three-quarters of 
a ser. The wool is bought by the pothi, so that, in speaking of the market price, it is 
customary to quote the number of obtainable for the rupee. Average selling 
price, four pothis per rupee, gives eight annas as the annual yield in cash per head’ 
of sheep to the owner. This will sufficiently account for the great rise m price of 
these animals of late years. The head- quarters of the trade in wool is Ndrpur, in the 
that, where a superior kind of blanket or lui is made. A good deal of the wool which 
is produced in the Bdr is made into felt at Bhera which supplies a large part of the 
Panjab with this article {Gaz., pp. 73-76). 
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Woollen Manufactures of the Paiyab. 

Mr. p. C. i}o\\x\sXox\^ {^Monograph on Wmllen Mannsfactures of the 
Panjdb in 1884-85) furnishes much information of a practical nature more 
especially regarding* the manufactures and the appliances. Space cannot 
be afforded to do more, however, than exhibit some of the passages from 
that report which deal with the raw materials 

. quantity and value of the woollen manufactures of this Province, though not 

insignificant, cannot for a moment be compared to the outturn of cotton goods ; where 
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in the one case the figures are units, in the other case they are tens. But, though 
this IS so, when the figures for the whole Province are taken, there are. on the other 
hand, a few districts m which the manufacture of woollens is a really important 
industry. 

The raw materials to be considered are four in number — sheep^s wool, pashm, 
or the wool of the Tibetan shawl goat, goat*s-hair, and camel’s-hair; but it need 
hardly be remarked that the last two are not wool properly so-called. All wool has, 
in consequence of its structure, more or less of the property of felting, while goat’s hair 
and camel’s hair, having a different structure, are n&uer found to possess this property. 

*'The quantity of these materials produced in the Panjab^^r annum can only be 
given very approximately, as some district reports contain no infotmation on this 
point. But if for these districts a judicious conjectural addition be made for local 
outturn based on the relative size, situation and climate of each, the following figures 
are arrived at : — 



Sheep’s wool. 

Pashm. 


In Maunds, 

In Maunds, 

I. Produce of Province 

63,000 

Nil, 

2. Imported by Sea 

1,900 

4,500 

3. Imported from Afghanistan, etc., by land for use in 
Province 

7,500 

1,500 

4. Imported from Kashmir, Ladakh, Chinese Tibet, 
etc., for use in Province ..... 

3r000 

1 ,500 

3, Impoited from Bikanir, Bahdwalpur, Raj'piit States, 
etc., for use in Province 

2,0"0 

Nil, 

Total 

95 , 4^0 

7,500 

Deduct export of local produce • . , . 

13,000 

Ntl, 

Balance worked up in Province 

82,400 

7,500 
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is not grown within the Province at all, except to an inconsiderable 
amount in Spiti. 

As wool-growing tracts the important districts are HissAr, with 1,550 maunds; 
Firozpur, with 2,800 maunds j Lahore, with a local produce of over 4,0c o maunds; 
Jhang, with about 3,600 maunds ; Shahpur, with 8,000 maunds; Peshiwar nearlj 

3.000 maunds; Dera Ismail Khan, with 11,700 maunds j Amritsar, with 2,000 maunds ; 
Mooltan, with 2,714 maunds ; Rawalpindi and Jhelum, with from 2,300 to 2,700 each. 
Of the wool of the plains that of the Bar country is deemed better than that of the 
Thai } but the plains wool is on the whole miserably poor, with the exception of that 
produced in the south eastern part of the province. In the above figures Hissar is 
mentioned not so much for quantity as for quality. 

'‘Of this product there are seveial different colours ; in the plains black seems to 
be almost as common as white ; and in the hills, and especially in Kangra and Kulu, 
sheep may be black, or white, or bluish-brown, or reddish-brown, or grey ; while the 
staple varies jn length from two inches in common breeds to six or even more in the 
case of certain hill breeds. Probably the softest and finest wool in the hills is the 
Lahauli wool, of four to five inches in length ; but even this is said by the Manager 
of the Egerton Woollen Mills to be inferior to Australian wool. The long hill wool, 
however, takes dye badly. 

In the production of goafs hair the Mooltan district is pre-eminent with the large 
figure of 1,403 maunds; and then come Shahpur with 1,100, and Gujrat with 600 
maunds. Dera Ghazi Khan is said to have an outturn of 1,820 maunds of goafs and 
camel's hair together, but no details are given. The total for the province is about 

9.000 maunds, and the import small. 

Camels seem to be sheared chiefly in Shahpur and Hissar and DeraGhAzi Khan. 
The total produce of thelprovince is not more than 2,400 maunds, and import is small. 

, . imported by sea for use in the Panjab is mainly Australian, and goes 

chiefly to the Egerton Woollen Mills; that imported from Afghanistan comes chiefly 
into Dera Ismail Khan and Dera Ghazi Khan. Figures are not available, but most 
of this import is of the wool of the dumba sheep. That from Kashmir territory, Tibet 
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and Central Asia, generally passes through Srinagar, or through Kulu and Kangra, 
and IS used chiefly in Amritsar, Lahore, and Ludhiana, while a considerable amount 
has till lately been exported to Europe, a trade which has since the year under report 
suffered a severe check owing to the fall in pi ices in the London market. The wool 
impo! ted from Bikanir and Bahawalpur finds its way chiefly to the river port of Fizilka, 
and the Bikanir article, which is remarkably fine, is taken to Kardchi for export to 
Europe. In fact, comparatively little of the wool, approaching to 2 lakhs of maunds, 
that went from^ or through the Punjab to Karachi and Bombay, is Punjab wool : the 
m^s of it being Rajputana wool Igoing md Rewan and Fazilka and Mooltan), 
Himalayan, trans-Himalayan and Bikanirf. 

The pashm imported comes from Persia by sea, fi om Bokhara, etc., via Kabul 
(known as Kabuli^) from Kashmir, and from Tibet and Ladakh and countries beyond. 
The first mentioned, which is known as Kirmani and is not so much esteemed as the 
others, finds its way to Amritsar and Lahore ; the second to Lahore and Amritsar; 
the third, a small part of which is the product of the Kashmiri camel, to Riwalpindi, 
Gujrat, Lahore and Amritsar ; and the last to Nurpur m the Kangra district, to Amrit- 
sar, Ludhiana and Lahore. Of the pashm imported via Kabul a small quantity is 
the product of the goat of Turfan which grows only pashm and no hair. 

In Amritsar, Nurpur, Ludhiana, and Lahore, a product called Wahdh Shahi 
Pashm is used. It comes from Persia and is passed off as pashm, being used by itself 
or mixed with real pa'^hm. This is really only fine sheep’s wool and not pashm at all. 
Most, too, of the stuff that gees to the Punjab via Simla fiom Rampur is net pashm 
though sold as such. 

It remains, with reference to this pat t of the subject, to give some idea of w'hat 
becomes of the locally produced wool. Mooltan, Muzaffaigarh, Jhang, Montgomery, 
Dera Ismail Khan, Guji an v\ ala and Shahpur export, thiough the fir^t-named district 
towards Karachi, as a rule, something like 10,000 maunds of locally produced wool; 
but since the year under report all export has received a severe check, as stated above. 
Some of the wool of Rewari goes to < awnpore and Meei ut And hei e we have stated 
the only considerable exports of Punjab-grown wool. It is not, however, the case that 
all the other districts keep their own wool for manufactuie. Thus, while Rawalpindi, 
Hoshidrpur, Jullundur, Haziia, Peshawar, Kohatand Bannu seem, except occasion- 
ally in small quantities, neither to import raw w’ool nor to export the locally grown 
article; ^hore, on the other hand, gets locally grown wool from Firozpur, Gujrat, 
Gujranwala, and Sialkot ; Ludhiana from Sirsa and Firozpur and Amritsar from the, 
districts to the north and from the hilly tracts of Kangra and Kulu. 

Except in Sirsa it does not appear that any efforts are made to improve stock 
and even there the only step taken is the castration of all but the finei rams : a good 
step, but one that should be supplemented by judicious introduction of fresh strains 

Shearing is done twice a year, in spring and autumn, except in Hissar, Kangra 
and Kulu, where there is an intermediate shearing in June; and the usual wage is one- 
twentieth of the w’ool shorn. 

“ The weight of a fleece varies from three chittaks, in the case of the inferior plains 
sheep, to one seer in Kangra hiU-sheep. As these Kangra sheep are shorn three 
tim^, ^ may be taken that three seers is the very largest annual yield fiom any sheep 
in the Province. Excluding Kangra and Kulu sheep, the annual yield cannot exceed 
one seer per sheep, and the quality also is inferior, while average English sheep 
certainly give as much as five pounds and some breeds give seven and even eight 
pounds, a comparison which is eloquent of the poverty of the ordinary Panjab breeds. 

f It is only here and there that fleeces of dead skeep are used. They are plucked 
out and not shorn. j c 

i. ** ^oats is done once a year in nearly every district, and the yield is 

about nail a seer at a clipping. Camels are clipped once a year. The yield at each 
clipping IS one to two pounds for a male and two to four tor a female, the cause of the 
oifference being that the back and shoulders of the male camel are never clipped, 

** Each sheep ’s fleece when cut is made up into a bundle, and in this state sells at an 
average rate ot 2^ seers per rugee. The average price of goat’s hair is about 13 seers 
per rupee ; and of camel’s hair 5 seers. The pashm imported is worth one rupee and 
eight annas a seer on an average and Wahdb Shdhfb pashm (so-called) about 12 annas 
a seer. 

At this stage it 
cesses tor the differe 
are not universally 
foreign Bodies by 
with the bowstring, 

S. 1540 


IS necessary to divide the subject and to consider the further pro- 
nt materials separately. All the processes ,to be described now 
enmioyed. The processes are sorting, washing, picking out 
hand, teasing out matted portions by hand, carding ot scutching 
and combing. 
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“ Wool sorting in the Panjab is done in a very primitive style, and indeed in some 
parts it is not done at all. Where done only two qualities are recognised, the better 
wool and the worse wool. 

Washing of the wool is not common, nor is it very necessary excejit for wool 
loaded with sticky niatter. Unless done carefully and with suitable soap it is very bad 
for the wool ; and picking by hand or some other process is, in any case, still neces- 
sary for the removal of burrs, thorns, seeds, etc., entangled m the nbres. 

“ Picking out of foreign bodies by hand is done everywhere. It is a very tedious 
process in the case of wool grown in tracts abounding in thorny bushes and under- 
growth I but none of the other processes avail to remove burrs. The ordinary wages 
tor this and the next process (teasing by hand) are certainly not more than one anna 
a day, the workers being nearly always women. The mere process of hand-picking 
involves a certain amount of teasing out of matted portions of wool ; but where scutch- 
ing and combing are uncommon, a state of affairs which appears to exist in the Jhang 
district and in Jullundur and Ludhiana, something more than this must be done; the 
wool must by hand be reduced to a homogeneous mass of fluff. But to effect this 
purpose in most districts either the ptnjan (bowstnng) or the comb is used. The 
ptnjan has been described in the Monograph on Cotton. A bow is suspended, string 
downwards, at such a height that the stnng passes through the wool to be operated 
'on. The string is then made to vibrate violently either by twitching it or by striking 
it with a hammer, and the vibrating string catches up and'scatters the wool about. 
Besides the opening out of the separate fibres, dust and all dirt, not viscous^ and not 
prickly, are shaken out- The instrument is used in nearly every district of the 
Pan jab; and nearly everywhere the work is done by men of some low caste. In most 
places there is a separate caste of pinjas ; but it is also true that in many districts 
there is no such special caste. The wages vary from half an anna to one anna per 
seer scutched, which certainly does not give more than two annas per diem. The 
scutcher is generally a man, but in one or two of the south-eastern districts women 
scutch for themselves with a small pinjan. 

** It must not be supposed that the bowstring and the comb are merely alternative 
instruments for effecting the same purpose. The former opens out the wool and 
loosens its mass, but leaves the fibres lying confusedly in all directions ; while the 
latter tends to open out the wool and also to lay fibres side by side in parallel lines. 
The former is used when woollen thread is wanted, the latter when the spinning of 
worsted is the object. The combs used in the Punjab are of two sorts, single and 
double. The double are reported to be used only in Gujrinwdla, Amritsar, and 
Lahore ; and the single comb is found in Sialkot and Ffrozpiir. ^ 

** The double comb (shdna kanga), which is the more effective of the two, consists 
of a piece of wood, laid on the ground, with two parallel rows of vertical iron teeth 
standing on it, there being 20 teeth about 4 inches high and the intervals between the 
two rows and between the teeth being i inch, and | an inch, respectively. The teeth 
are rigidly fixed to the platform which is kept steady by the operator's feet ; and he 
does the combing by taking a flock of wool, striking it upon the teeth and drawing it 
gently downwards through the teeth at right angles to the rows. Before combing the 
wool is teased in the fingers, and sometimes, though not often, is scutched. It will 
now be clear that combing is an addition to, and is by no means a substitute for, the 
mutually similar processes of teasing and scutching. The single comb^ is a very 
primitive instrument and has very imperfect effects.^ In its rudest form it is a mere 
panja or claw which cleans rather than combs, though it does comb to some degree. 
The wages of a comber who combs out 4 seers per diem do not exceed 2 annas. 
Neither the single nor the double instrument is used for combing short-staple wool, 
nor could it be employed to any effect for such a purpose. The people do not seem 
to have discovered how much easier a comb is to work with when heated than when 
cold. 

^ *'The wool when teased or scutched or combed, as the case may be, is made up 
into balls and the next operation is spinning. . 

*^T)iBi harkhi, with which wool as well as cotton-spinning is usually done, has been 
described in the Cotton^ Monograph as follows: * ft is formed of two parallel discs, 
the circumferences of which are connected by threads, and over the drum so formed 
passes a driving band also made of thread, which communicates a rapid motion to the 
axis of the spindle. The end of a * pum * is presented to the point of the spindle, 
which seizes the fibre and spins a thread, the ^puni ' being drawn away as the thread 
forms, as far as the spinner's arm will reach. Then the thread is^ slackened and 
allowed to coil itself on the body of the spindle until the spindle is full, when it is 
removed.' The process is the same for wool, and a spindle full of woollen or worsted 
thread is called chalh or mudha. But in some parts, notably Kulu, the charkhi is 
quite unknown and the instrument used is the dhernd or takli* In Simla and a few 

S. ^548 


SHEEP : 

Wool. 


panjab. 

Sorting. 

1541 

Washing. 

1542 

Hand-plebing. 

^543 


Scutehlng or 
carding. 

1544 


Combs. 

1545 


Wool when 
cleaned 
and prepared* 
made into 
balls. 

1546 


, Spinning. 
The CharkhL 


1547 

The JDhema 
OP Takli. 

1548 


626 


Dictionary of the Ecmomic 


SHEEP : 

Woo». 


FANJAB. 


Twisting. 

1549 


Impopt of 
European 
yarn. 

1550 


Production of Wool and Woollen Goods 


other places, both charkhi and iakh are used for woollen spinning*. A portion of a 
‘ puni ’ is drawn out and held to the upper point of the instrument, and wound 
round it. The dhernd is then spun round in the hand, and when it has got firm hold 
of the wool, it IS allowed to hang in the air suspended by the thread it is spinning, the 
right hand of the operator keeping up the rotary motion, while the left hand regulates 
the draft of the wool. When the thread is getting so long as to put the dhernd out 
of reach or to let it touch the ground, the draft of wool from the pum is stopped and 
the piece that has been spun is wound on the dhernd* The charkhi is said to 
produce a more even and reliable thread than the / and this can be readily 

understood to arise irom the superior regularity of the rotary motion in the former 
machine. , 

“ When yam has been spun it is generally found that it is too thin at places to 
bear the strain of weaving, or a coarse thick fabnc is wanted. The yam has therefore 
to be doubled or trebled, and sometimes more than thiee folds are given. For twist- 
ing, as this process is c<dled, the charkhi can be used and also a form (called masdn) 
of the dhernd or tdkUi the difference being that the upper end of the spindle has a 
narrow, curved groove about half an inch long running from the point along and 
round the rod, and in this groove the threads twisted together are run. 

** The import of European yarn is not very considerable. In the Lahore district it 
amounts to 500 maunds at least; but in other districts, judging by the reports sent in, 
it is used mainly in jails in small quantities. It is never used except for fine fabrics ; 
or for knitting/’ 
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The loom used in weaving is the same as that for cotton, so that Mr. 
Johnstone’s account of it may be omitted, but a few passages may be 
taken from the remainder of his monograph in illustration of the fabrics 
commonly turned out in the Panjdb ; — 

“ The cloth after weaving is rou^h and threadbare in appearance and it has now 
to be felted. This is done by immersing it in water in which has been made a lather of 
soap or rttha (Sapindus detergens^. 468) , and kneading the cloth with the hands or 
feet. If the cloth is then pegged out to dry, shrinking is avoided ; if not pegged out, it 
shrinks c msiderably. Whether pegged out or not, the surface becomes uniform and 
the separate threads are either not distinguishable at all or very little so. If the cloth 
has been made out of real 'Worsted yarn no felting is attempted such^ yarn ts used 
when cloth like serge is made m which the threads are to remain visible 5 but such 
cloths of country make are uncommon. In all cases, too, washing after weaving has 
to be done to clean the cloth. ... 

** Finally, m some districts and specially in Kulu, a stiff brush {ihdkaru) is used to 
raise the nap The bristles are made of small slivers of cane, which serve the purpose 
fairly well but are inferior in the'requisite horny elastiaty to the teazle (Dipsacus Ful- 
lonum), a plant that has been grown with success by a setter in Kulu and which could 
easily be grown anywhere in the Himalayas at moderate altitudes. 

** For articles made out of unspun wool the general name is namda or felt, and 
they are used for bed and floor rugs, for horse cloths, for lining ice boxes, and for 
other purposes. 

Though the details of manufacture differ, the principle is everywhere the same. 
The wool is scutched or hand-tea‘5ed and washed A layer of it is then spread out 
over a mat that can be rolled up like a door-chick. The thickness of the layer depends 
on the thickness of the namda wanted, and to produce a good article the thickness 
must be uniform. Then water is sprinkled well over the wool and the mat is carefully 
rolled up and subjected to pressure by the feet or hands and kneaded for a period 
varying from one to three hours. In some cases this finishes the process; but some- 
times the mat is opened and th© namda turned upside down and the process repeated. 
In very many districts, too, mere sprinkling of water is not deemed sufficient : the 
natural felting proiierty of the wool being small, the wool has to be soaked in a solution 
of soap, which, drying, causes its fibres mutually to adhere ; and in one district, -vzV,, 
Dehli, a mixture of chalk and gum has to be added. It is clear that the best namda 
must be those which are made from wool which felts merely with water, and that the 
use of any viscous substance to produce this effect is a sign that the wool is not really 
fit for Mowda^making. It stands to reason that a namda depending for its compact- 
ness on any substance soluble in water is at the mercy of the first heavy shower of rain 
or of the first more than momentary immersion in water. Kitha lather, used ,in some 
places, is not objectionable, as it assists real felting and is not sticky. 

** Namdas are made of a single colour and also in patterns some of which a*re very 
pretty. As a namda is never intended to be washed, the dyes used in the pattern are 
seldom fast; for the use of a fixing ingrfedieiit wouM be an aonesoessafy expenditure. 
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To make a namda with pattern, the pattern is first laid out on the mat and the ground- 
work wool is spread over it ; or the ground-work is spread out first. The patterns are 
sometimes geometrical, but sometimes contain conventional art foliage and flowers. 
In these latter the fundamental rule that where a curve sjinngs from another curve or 
from a straight line, they should be mutually tangential, is ignored to the ruin of many 
fine combinations j and it is not unlikely that many other offences against true artistic 
principles are perpetrated. iV^zm^^a-makers are not Juldhas^ but belong to different 
castes. In Hazara *telis* do the work. The usual wages are two to three annas 
per diem, 

“ The lois of Sirsa and Fattahabad in the Hissar district and of Ludhiana are fine 
in texture and warm, while those of most of the Panjab districts have no special 
excellence. 

“ A description of the blankets lois, pattd, kammals, bkutds, etc.) of^ the 

province would occupy much space if it went into details. In point of intrinsic 
excellence we find tne pattu of Waziri-Rupi, in Kulu, pre-eminent. In texture, m 
lightness, in warmth, and in simple artistic beauty, these blankets are ver^ remarkable, 
and no mere description of the patterns could convey any adequate idea of them. 
And between these blankets and the wretched loosely-woven coarse kammal of the 
district of Hoshiarpur, there are fabrics of every intermediate degree of quality. 
Taken generally it may be said that the quality is poor; but it may be doubted whether 
any Western race, with the like appliances, would produce anything as good. 

There is no essential difference between lot and bMrd, and hammal, Lois seem 
generally to be made white and kammals black (dyed or natural) 3 while hhdrd sre 
much the same as lois, and the two words maybe taken almost to be synonyms. 
There is also no essential difference between the texture of ainodn and that of lot. 
Alwdn is cloth in long pieces for cutting up by the tailor 3 a lot may be of exactly the 
same make, but it has some sort ot edging, e.g',, a single coloured line, and is for use 
as a blanket. In the Hipdr distnct dkabla is made, cotton and wool being mixed in 
the manufacture. A similiar manufacture elsewhere is called garbi {or garvi) path. 

“ I have not been able to make any estimate from the reports sent in of the 
quantity or value of the total woollen manufacture of the province for the year under 
report. But in 1880-81 it seems that the total annual outturn was estimated officially at 
^12,24,691 3 and the value has certainly not diminished. But a few reported details 
may be of interest. The Hissar district exports 18,000 yards of loi to Multan and Delhi, j 
and imports 72,000 yards of blankets from Ludhidna and Firozpdr. The local outturn 
of Amballa is put at 19,713 blankets with an export of 9,795 to other districts and an j 
import of R2o,ooo worth of lois from Ludhidna, Amritsar, Nurpur (Kdngra), and 
Kashmir; and that of Ludhidna at over 824,000 worth of imitation shawls (half I 
exported to Native States and Amritsar and elsewhere), and about lakh’s worth of 
other things. Jullundur, with an outturn of 40,000 yards of blankets, nearly half 
of which is exported, imports 96,000 yards of European cloth and flannel and at least 

32.000 yards of country wocilens. The hill station of Murree imports 836,000 worth 
of European woollens and io,oco pieces of pattu from Kashmir. Shahpur makes 

830.000 worth of lois and blankets and 800 dssans and the export of these articles 
amounts to 815,000 in value. The people of Delhi and Gurgaon seem to prefer 
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cotton-padded garments to woollen clothes for warmth. 

“The import ot European woollens Is said nowhere to compete very severely 
with the native industry generally. In Lahore it is thought that the manufacture of ! 
country-made medium stuffs is suffering and will suffer, and the same report comes 
from Hissar. In most other districts it is stated that the import of European goods has • 
little or no effect on native manufactures. 

“The European woollen fabrics imported are flannel, merino, broadcloth, knitted j 
goods, etc., and are used Europeans and a few of the wealthier natives. In the 
plains, while there is one tribe, the Udhs of Muzaffargarh and the Afghan frontier . 
districts, that consider the wearing of woollen garments a religious obligation, and 
while the Khojahs of Lahore and elsewhere almost invariably wear the woollen bhurd, 
cotton is much more worn than woollen; in fact, in many districts only woollen blankets 
for bedding are used and no woollen clothes. Even in such a district as Kdngra cotton 
is largely worn and its use is becoming more and more common, though the Gaddi 
(shepherd) still wears nothing but woollen homespun. 

** Knitting of jerseys, gloves, and socks is done partly with European worsted but 
also and much more with native yarn. In Ludhidna 84,000 worth was knitted in the 
year under report, and in Amballa 82,000 worth. Knitting is sometimes done with 
two needles, in which case the sock or glove is made in two pieces which are afterwards 
sewn together. For seamless socks or gloves three to five needles are used.. 

Carpet- manufacture is briefly alluded toby Mr. Johnstone, but as his 
remarks are mainly taken from Baden Powell, the passage has been 
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omitted. It would be beyond the scope of this work to deal with the de* 
signs and methods of manufacture of articles of a distinctly artistic 
nature. The raw products and primary manufactures are the features 
that mainly have to be dealt with This explains the omission of direct 
treatment of articles of an artistic kind. Mr. Johnstone’s remarks on 
the dyeing of wool and woollen goods are^ however, sufficiently concise that 
they may be quoted here. 

“ Wool intended for coloured namdas is dyed, but, with this exception, dye is 
always applied to the yarn or the made fabric. The variety of dyes used is so great 
that a mere enumeration of them all would be too lengthy for such a report as this. 
The chief colours are red, blue, turquois blue yellow, green and black. 


“ {a) Red, made with cochineal, needs three tolas of cochineal for one yard of 
cloth or quarter seer of thread. The cochineal is put into boiling water in which the 
cloth is immersed and then sulphuric acid and saltpetre m certain proportions are 
added. The drying is done in the shade. If a deep red is wanted the cloth must 
then be put in boiling water to which four tolas of turmeric, one chittak pomegranate 
seeds, two chittaks of sulphuric acid and saltpetre have been added* The gulartdf 
shade of red is made by doubling the turmeric. 


A common red is a.lso made from lac, got from the her (Zizyphus Jujubal, 
the Ukar of Sind (Acacia arabica), the dhdk (Butea ffondosa) of Hindustan 
(not of the Panjdb), the banyan ^ Ficus indica), and the pipal (Ficus religiosa). 

**{c) Blue (mid) is made in many shades, the basis being indigo and the fixing 
material chiefly sulphuric acid. TutqUois blue ijirdjed) is made from an imported 
dye with alum added during the process, 

‘«(i) Yellow is got in many ways. One concoction used contains ahalhtf 
(Datisca ca^nabinA), turmeric and alumj another or the flower of the 
<^lds or dhdk (Butea froudosa), which, however, gives only a transient dye. 
Yellow may also be got out of the rind of pomegranate {ndspdt) with some fixing 
substance added. 


** {e) Green can be got by dyeing first for blue and then for yellow as is done 
In Kulu j or by adding to the concoction for blue, turmeric, akalbir and alum* 

'*(/) Black is made in many ways. In the hills green walnut shells are used 
and the black colour produced is very intense and lasting Another deep black is 
got from indigo added to a fermented compound of gur, did, and the retuse alter 
iron is smelted. 

In dying wool such substances as sulphuric acid and lime are added merely to 
help the wool to absorb the colour. Akalbir is used with the salne object. 

Woollen fabrics requiring bleaching are exposed to the fumes of burning sulphur. 
Aniline dyes as used in the province are never fast. I understand that tiieiniseis 
increasing. The garbi chadar {pashmina) can only be dyed khaki, but is generally 
undyed, Dyers are generally a separate caste ind they are, as compared to spinners 
and weavers^ well off.” 
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V.— ASSAM AND BURMA. 

Absolutely no information is available regarding the sheep of these 
provinces. In one of the early volumes of the Transactions of the Agri- 
Horticultural Society of India, Major Jenkins is reported to have sent 
the fleeces of Tibetan sheep (imported into Upper Assam) for valuation. 
These were favourably reported on, but no trade to speak of appears to 
have developed in the article. In several papers allusion is made inci- 
dentally to sheep-faming under European management having been 
started on the Khasia hills, but the writer has failed to discover any 
particulars and need scarcely add that no such industry exists at the pre- 
sent day. In Manipur while sheep are to be had, they are by no means 
popular j hut it is probable large portions of that little State would afford 
a rich field for future experiments since the pasturage is rich, the hills 
mostly low and grassy, and the rainfall by no means heavy, except on 
the western ranges bordering on Assam and Cachar^ 
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It has already been stated that one of the earliest notices of the sheep 
of Western India is that given by Dr. Hove, a Polish Botanist, who visited 
India with the object of studying the cotton supply and manufactures 
of India. He was in the Deccan in 1787 and spoke in the highest terms 
of the sheep he there saw and the woollen manufactures of the Presidency 
The subject of Bombay wool next attracted attention about forty or fifty 
years after the date of Hovels visit, when Saxon and Merino rams were im- 
ported and an effort made to improve the breed. Colonel Uervis in 1835 
represented to the Court of Directors of the Honourable the East India 
Company that the Deccan and Gujerat were well adapted to sheep. So 
statisfied was Colonel Jervis of success in the undertaking that he started 
a sheep farm on his own account. The Bombay Government also opened 
out two farms and placed these under a Mr. J. Webb. The farms were 
at Ahmednagar and near the fort of Juner. For this purpose large num- 
bers of sheep were imported from Afghdnistdn, the Cape of Good Hope, 
England. The East India Company, for example, sent out 120 rams and 
ewes of the South-down, Leicester, Cotswold, and Merino breeds. Every 
thing was, in fact, done that could be thought of in the way of importation 
of stock. In 184.3 Te2.di of Sir George Arthur having reported on the 
farms in the most favourable terms, his previous colonial experience 
having highly qualified him to express an opinion. What came of all 
this enthusiasm and liberal expenditure of money is difficult to know. 
The subject seems to have fallen from public consideration even more 
rapidly than it had ascended The trade from Bombay in wool is by 
no means unimportant, but comparatively none of the exports are from the 
Presidency. The supply is drawn from Sind, Baluchistin, Afghdnistdn, 
Rdjputana, and to a smaller extent from the Panjdb, the North-West 
Provinces, and the Central Provinces. The Presidency of Bombay by no 
means produces enough to meet the requirements of its local weavers, so 
that the once famed Deccan sheep might almost be said to have dis- 
appeared. With few subj'ects is a greater silence preserved in the valuable 
Bombay District Gazetteers than that of sheep and wool. The passages 
which are given below have been furnished more with the obj’ect of demon- 
strating this fact than from any great merit which they possess. We know 
practically nothing regarding Bombay wool. The returns of the traffic 
to and from the port town of Bombay by sea and rail manifest, however, 
an immense expansion. The total imports by sea to India, for example 
(mostly from Mekran, Sonmiani, and Persia), have increased during the 
past twenty years from i,ooo,ooofi) to 5,000,000 tb ; the re-exports of foreign 
wool (drawn largely by rail, road, and boat) have expanded from, say, 
I30,ooolb to I3,ooo,ooolb within that period 5 while the exports of Indian 
wool have fluctuated between 26,500, ooofc and 20,000,000 Ob. It will be 
seen from the tables furnished in the chapter on Wool Trade below 
that by far the major portion of this traffic, in raw wool, takes place with 
the port town of Bombay, the next most important sea-port being Karachf. 
Karachi has recently, however, sprung into great importance through 
having given birth to a large and yearly increasing re-export of foreign 
wool —wool that is drawn from across the Sind frontier. One other 
noticeable feature of the trade returns as bearing on the wool of Bombay 
may be here added, viz,, that nearly one half of the Indian wool ex- 
ported from Bombay is derived from Rajputana and Central India, less 
than one-sixth being usually obtained from the Bombay Presidency. It 
may thus be said that the wool that leaves Bombay comes mainly from 
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Rdjputana, Central India, and the Panjab, and that Karachi wool is 
chiefly Baluchistan and Afghdn, with lesser proportions of Sind and 
Panjab wool. The chief local interest manifested in Bombay in wool 
may be said to be the manufacture of blankets. The following ex- 
tracts from the Gazetteers will be seen to mainly deal with this branch 
of the trade ; — 

DHARWAR.--«‘\Vhite, black, or white and black striped blankets are woven by 
shepherds. 01 87,768 shepherds shown in the 18S1 census, about one-tenth, or 8,700 
are blanket-weavers. In the Ranebennur sub-division in the south-east large blankets, 
about sixteen feet by six, are woven; the blankets woven in the rest of the district are 
not larger than nine feet long and four broad for men, and seven and a half feet long 
and three broad for children. Generally the women spin the wool into thread, arrange 
and size the warp, and fill the shuttles ; and the men weave. In Dharwdr, wool is 
not sold by the ordinary sher weight. Either the shearing of loo sheep is bought in 
a lump for about ^6, (R40), or the wool is bought by the ovioMX sher mdlet 

measure which costs about 165. (R8), that is, at the rate of 14^. the pound. One 
chitii or fourteen pounds of wool works into four blankets, each nine feet long by 
four feet broad. Of these four blankets two are black, together worth i6s. (R8), and 
two are white, together worth 85. (R4)- *1 u spin the wool and weai^ these four 
blankets take a man and woman about forty days, that is, after deducting i6s. 
(RS) as the cost of one ckttti of wool, the men and women earn 8s. (R4) in forty 
^ys, or 6s. (R3) a month. At the rate of three blankets a month for each 
couple the 8,700 blanket- weavers, during the eight fair months, yield an estimated 
outturn of 104,400 blankets worth ^31,320 (R3,i3,2oo). This outturn is not enough 
to meet the local demand. Blankets are largely imported from Belari and Maisur, 
part of the imports being used locally and part being sent to the coast. Blanket- 
weavers generally sell their produce direct to the wearers on market days in local 
market towns. When not sold in the markets, blankets are sold to local blanket deal- 
ers who are generally rich shepherds and are sometimes 1 ingayat cloth-dealers. As 
white and white and black striped blankets fetch (^2) ^ch and black blankets 
fetch 85. (R4) each, most of the blankets woven are black” {Gaz,, XXII., pp, 3^o~i), 

K0LA.PUR. — **'l he sheep are sheared twice a year in November and in June. 
The Dhangars cut the wool with a heavy pair of shearing scissors. An average fleece 
weighs half a pound which is worth 3a to (2 to 2^ a!v,). Most of the local wool 
is woven into blankets and some is used for making felt or hurnus, and native 
saddles. Very little raw wool leaves the State” {Gaz., XXIV., 27), 

KolaB^ — Wool working is earned on at Mapgaon, Malgaon, and Alibag in 
the Alibag sub-division, and at Roha. The workers are Dhangars from the Deccan, 
of whom about 100 families earn their living by blanket-making. They have looms 
and weave coarse blankets, some with the wool of their own flocks and others with 
wool brought from the Deccan. The wool is bought either with their own or with 
borrowed money. The demand for their blankets is so great that, though they woi k 
for eight or nine hours a day during the whole year, they are unable to supply the 
demand and are forced to bring blankets from above the Sahyidris. 1 heir average 
yearly earnings amount to about ^12-ios, (R125). The craft is flourishing. In Mdn- 
gaon and Mahdd.some Sangars or weaving Dhangars are engaged in making blankets 
which they sell to local merchants. The blankets vary in price from to 2S. (8 as. to 
Ri) according to texture and the quality of the wool, '1 heir average daily earnings 
vary from dif. to gd. (4 as. to 6 as.). Most of them have money on credit enough to 
buy the wool they use and keep some ready-made blankets m store ” {Gaz,, XL, 

Poona. — S heep are sheared twice in a year, in June-July and in October- 
November, Each sheep on an average ^ves pne pound of wool at each shearing 
worth 4kd, to 6d. (3 as. to 4 as.). The loss in carding, spinning, and weaving 
amounts to twenty-five per cent. SomCtinies Dhangars are called to shear the sheep 
and are paid at the rate of 45. f R2) the hundred. The wool is bought by the Dhan- 
gars whose women card it by means of ^ bamboo bowstring with gut twist, and^ spin 
ft either fine with the help of the ordinary spinning wheel or coarse using the spindle. 
The thread^ are stiffened with a paste of tamarind stones pounded in the rough stone 
mortars which are generally to be seen outside of Dhangars’ houses. The paste is 
applied trith a large stiff brush. After the warp-threads have been placed and 
stretched the Dhangar takes two days to weave a blanket about eight feet long and 
two and half feet wide, the pnceof which varies from to los. (Ri to R5) according 
to the colour and fineness of the texture. White blankets and ^ seats of^ dsans used 
while performing religious ceremonies have a special value, being considered more 
sacred” (Gaz. XVIIL, Ft, L, p, €?). 
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SholAPUR.—*' E very two years they bear thrice, one Iamb at a time. Sheep 
are reared more for their wool than for their milk. Twice every year, in March and 
again in July, their wool is cut. If black, it is sold to Sangars or blanket weavers 
at 6 d, a pound (2 shers the rupee), and of mixed black and white at s<i» a- pound 
(2^ the rupee). At each shearing 100 fleeces are worth about £,1 (Ri<>)> 
is, about £2 (R20) a year ” ( VoL XX,, i 7 )» 

BlankeU,^^^* Almost all over the cistrict blankets are woven by Dhangars and 
Sangars. Sangar weavers are chiefly found in the Bdrsi and Sangola sub-divisions. 
The wool is from their sheep, which are sheared twice a year. I he wool is chiefly 
black with some dirty white threads. It has to be several times washed before 
it is ready^ for use. The blankets and seat cloths, or dsans, woven in the village 
of Gherdl in the Sangola sub-division have a local name. Blankets fetch ly. to 
los. (R^tos) each. In some parts or coarse felt, is also made, Dhanga 

weavers earn ^d. to 6d, (2 as. to 4 as,) a day ” (Gaz,, XX., 271). 

VII.— SIND AND BALUCHISTAN. 

To a certain extent the subject of Sind and Baluchistan wool has 
already been indicated. 'I he traffic in this article may, however, be 
described as a direct result of the prosperity of the port town of Karachi 
The following letter, addressed to the Chamber of Commerce, Bombay, in 
1842, indicates the fact that the trade had then scarcely an existence 

Account of the Wool produced in Upper Sind, Cutchi, and Baluchistan — 
by Lieutenant Postans. 

The following remarks are offered on the article of wool as produced in Upper 
Sind, Cutchi, and the higher country of Baluchistan, being the result of enquiries on 
the subject. 

“Wool in Upper Sind is not a mercantile commodity, nor does its value as 
such appear to be known ; the quantity produced is moreover unimportant and used 
by the natives entirely for purposes of home consumption, as mussuds, kumlies, 
rugs, etc., the sheep appear to be of a poor and inferior description, and are seen 
only in small flocks, though the whole of this track of country would seem to be well 
adapted m forage for feeding large quantities : the inundations, however, would pro- 
bably, for a certain period of the year, render the soil too damp for this animal. 

In Cutchi the numerous large flocks ot dumba sheep which are met 
with, particularly during the cold season (Zimistan) are principally those brought 
down by the Brahui and other hill tribes for forage, and to avoid the inclement 
climate of the upper country. The flocks appertaining to the plains are not numerous, 
and the wool is used for the same purposes, as in Upper Sind before alluded to. The 
following statement from a Native Chief in Cutchf, respecting this article, may be 
relied upon, and it shows that the hill Beluchis manufactured the wool and brought 
the ai tides for sale to the lower country, proving the want as a supply in the plains . — 
** * From the time of Meer Nusseer Khan of Kelat until now, the Sarapan tribe of 
Brahuis manufactured rugs, mussuds, carpets, etc., and traded with them of the 
Jhahwar tribes, the Neechari made woollen cloaks of various colours, ropes, etc., and 
took them to Shikarpore, Kyrpore, and Larkhana for sale; these are the articles made 
by the Brahuis of wool, and no one has yet purchased wool from Cutchi or taken it 
away for sale to various places. The Afghans in the neighbourhood of Candahar 
and Caboql make postins, shawls, etc., of value, and sell them in these countries. 
In the Boogiie and Murree hills on the eastern side of Cutchi, the valleys afford pas- 
tuie to considerable flocks of the Dumba sheep, the wool from these parts is 
manufactured by the Beluchis themselves for their own use. the rest sold to the 
Hindoos in the small towns along the skii ts of the hills, where it is used entirely for 
clothing or domestic purposes.* 

“The mountainous division of Baluchistan, known as Jhahwar, is that in 
which wool is cultivated and forms the greater portion of the property of the Jhahwar 
tribes of Brahuis. The flocks as described to me over the Jhahwar province in the 
districts of Kozdor-kal-wadd, Zharee, Zedee, Pandian, etc., are extremely numerous, 
and if I am correctly informed, at least a lakh (r, 00, 000) of fleeces are produced an- 
nually thereform. The following is a native statement on the subject : — 

‘ Wool in the province of Jhahwar is produced in great quantity ; formerly the 
Brahuis made the white into mussuds and the black wool into shawls, etc. Some was 
also taken to Kelat, Cutchi, and other places for sale, but this is the third or fourth 
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year that the Hindoos have become traders in wool; they pay the Brahuls in advance 
to secure the fleeces, and then send them to Bombay. t- t. 

Thfs information agrees with what I have elsewhere elicited, the sheep are 
sheared twice during the year, at the spring and autumn (March and October) the 
wool being sold by the fleece at an average of about 6 per rupee, each fleece weigh- 
ing, it is aid, something above half seer packa to one Bombay seer. The value of the 
article has of late become so well known to the Hindoo traders that they secure it by 
advancing money to the owners, and this in a country where there is little or no secu- 
rity* at the above rate, the profits must be considerable, thus Khorassan wool, under 
which denomination the above is, I believe, known in Bombay, appars to be worth 
about R140 to R 145 per candy of 588Tb, the same ^quantity could be puichasedin 
Baluchistan for about R90, and the expense of transmission by way of ’bonmeeanee 
and Kurachee does not g' eatly interfere with the profits. 

« Independent of Jhahwar, wool is produced in various other places, in Balu- 
chistan, in Sarawan, at Moostung, Khoran, Noskhey, etc., but not in the same quan- 
tity with that of the above distnct. In Afghanistan wool does not appear to be an 
article of export, finding its own value in the country, where it is in constant use for 
articles of clothing, etc., or of equal quality. Mekram furnishes a considerable sup- 
ply of wool, but of an inferior quality to that from Beluchistan. 

« From my enquiries I am led to believe that Sind (Upper or Lower) does not 
produce any of the wool at present exported to Bombay from the mouths of the Indus 
or Kurachee as a mercantile commodity, nor is it to be found in that country in suffi- 
rient quantity to form an article of trade, though there is apparently no reason why it 
should not do so as in the neighbouring country of Cutchi. The same may be said of 
Cutch-Gundava, but Mekram and the hilly tracts of Baluchistan furnish nearly all 
the article known in Bombay as Khorasan and Mekram wool. That Central Asia 
generally will be found to bfe rich m this staple commodity there can be no doubt, 
and as ite value hereafter becomes known in these countries, it will doubtless be cul- 
tivated and become an important return in the trade of Bombay ” {Transactions of 
the Bombay Chamber of Commerce^ 1842) » 

In i860 Mr. P. M. Dalzell (Collector 'of Customs, Karachi) while in 
England was invited by the Bradford Chamber of Commerce to address 
the Chamber on the subject of Indian wool. He urged the necessity of 
Kardchf being made an independent emporium of trade.” He pointed 
out that eight-tenths of the wool of KardchC came from Afghani stdn and 
the country lying between that essentially pastoral region and the frontier 
of Sind. Seven years ago (18^3) the exports of wool from Karachi were 
valued at ,£20,000, last year (i860) they were returned at ,£400,000. The 
chief difficulty to a great expansion of that trade was the fact that Kardchi 
was not a sufficiently attractive market. The KabuUs could not purchase 
return goods of the kind they required and were, therefore, compelled to 
carry their wool to Bombay, and this entailed a loss of from 10 to 12 per 
cent, on the price obtained for the fleece. Mr. Dalzell, therefore, urged 
the establishment of mercantile firms in Kardchf with a fleet of steamers 
trading direct with England as the conditions necessary to expand the 
wool trade into proportions of the greatest value to England. All this 
(writing of 1892) may be said to have been attained ; Karachi has grown into 
an immense mercantile centre and has a yearly increasing supply of 
ships which trade direct with Europe, and a railway system that taps 
the whole of Northern India. Expressing the gross foreign exports of 
wool by the nominal pound sterling it.e., Rio), they were valued in 1890-91 
at £660,000 with, in addition, say, £200,000 exported coastwise mainly to 
Bombay. At the time at which Mr. Dalzell spoke the Karachi traffic 
was entirely or nearly so with Bombay, so that these two items (foreign 
and coastwise have to be taken conjointly, when it becomes apparent that 
the traffic in wool has been doubled within the period of thirty years that 
has transpired since the date of Mr. Dalzell’s address to the Bradfcfd 
Chamber of Commerce. This is a matter doubtless for congratulation, 
but the possibilities of Sind and of the countries from which it draws" a 
large portion, of its wool supplies have by no means been even now 
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reached. The question of improving the breed of goats and sheep in 
that area has repeatedly been urged. It will be found in connection with 
the Panjab that reference has been made to an experiment conducted 
many years ago to improve the fleece of the Hazdra sheep. This was 
apparently fairly successfully accomplished, but the improved breed 
was not popular. The Natives had no use for a high class wool. The 
means of export were defective, at least considerably more so than at the 
present day; a market had not been created for the finer quality of wool 
There was then comparatively no Karachi demand, the improved sheep of 
Hazara fell into disfavour and soon died out. At the present moment the 
proposal to endeavour to improve the sheep and goats of Sind and Balu- 
chistan has been urged once more and is being considered by the Govern- 
ment of India. Major G. Gaisford, Political Agent, Quetta and Peshin, in 
his original letter on this subject {dated 6tk January iSgo), suggested that 
from what he saw in Australia he was disposed to think the merino breed 
might do well in Quetta. The proposal contained in the letter quoted above 
was freely distributed and opinion invited from Local Governments and 
Chambers of Commerce. A concensus of opinion may be said to have 
been obtained in favour of great improvement being possible by more 
careful selection of the existing breed, the shearing of sheep of one colour 
and as near as possible of one quality of wool, together so as to avoid 
admixture, and the washing of the sheep before shearing. ^ While most of 
the answers admit the possibility of improvement by merino crossing, the 
question may be said to have been more evaded than directly answered. 
The Chamber of Commerce, Kardchi, replied that while they considered 
the improvement of the breed of sheep was very desirable, the question of 
suitability of breed was one that an expert alone could decide. The 
Chamber concurred, however, in the desirability of coloured wools being 
kept separate and the proportion of white being preferentially increased. 
The Chamber of Commerce, Cawnpore, while endorsing the view that the 
various colours of wool should be kept distinct and the coarse locks from 
the legs kept apart from the general fleece, added that the value of a wool 
depends largely upon the absolute similarity of the fibre. A moderately 
coarse wool of uniform structure would fetch a much higher price than a 
finer wool having coarse hairs interspersed throughout it, Mr. Halle n, 
Superintendent of the Horse-Breeding Department in India, replied that 
“at the Hissar Cattle Farm English rams were, for several years, regu- 
larly imported The results arrived at were unsatisfactory , indeed, it may 
be safely accepted as a fact’ that European sheep or their produce will not 
thrive on the plains of India. But with regard to Major Gaisford’s sug- 
gestion to introduce merino sheep on the hills of Beluchistin, with the view 
of improving the wool and mutton of the districts, I am inclined to be- 
lieve that, for the reasons noted, an experiment in this direction may be 
attempted, and would, therefore, suggest that merino rams be imported 
from the hotter districts of Australia where they have been found to thrive 
Mr. Orrah, who has already been freely quoted in connection with the 
subject of Bengal sheep, was invited to favour the Government with his 
opinion on the proposal to endeavour, by cross-breeding, to produce a bet- 
ter quality of wool in the Beluchistdn sheep, and he heartily concurred. 
His reply deals with the defects of Indian wool in general and then con- 
cludes with the following remarks ; — 

“ There are three descriptions of sheep or races in India — 

“The North-Western Provinces, — One, the common sheep of the plains of India 
with a very coarse fleece (but which have some very good qualities, such as strength 
and milling properties). 

“ 2 nd, the Durnba or Karoo whose wool is mostly white of a vei y pure description. 
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“3rd, the Bhvangi found in the Himalaya, the wool of which is soft and long m 
staple, bit the milling prope. ties of which are deficient. being more of the fur character 
than the true spirally w. ol fibre. It lays more likea hair, and has not the serricatioM 
which fine wool fibri should have. Of these three varieties I consider the pure white 
and A'areo sheep the most suitable for crossing mth Australian meuno rams. 
The rams should not be old. and from a good stock. South Down in build. Thu 
crossing should eventuate in a merino character of wool being obtained in the second 
or thirl oeneration, the pure white and gloss blending into fineness and length of 
staple and a lustre and soundness of the higher classes of combing and clothing wools 

which realise the best of values. . , , • j t u j • 

In selecting rams or rams and ewes, as may be determined upon, I would advise 
that one-half be obtained from the combing wool breeds of stocK and the other half 
from the clothing wool breeds, the first named being the long-stapled and the second 
the shorter-stapled wool, and should be kept strictly sepai ate in the cross-breeding 
with Indian sheep, because two very different classes of wool will probably be produced 
and a different value and weight of production be the ^sult. If they be allowed to 
mix, these points may bemateriallyanddetrimentally ^ected. The different crossings 
as formerly known between South Down, Leicesters, Cots wold. Forest-cheviots, Nor- 
folks, etc., etc., etc., each and all comprehending innumerable breeds as represented 
in Australian have now become more known in distinction as the stock ot a certain 
district or noted flock owners and breeders, and it is not necessary now to say more 
than this until some experience ha*, been gamed. The hardier merino breeds of the 
South Down stamp should be obtained from the Australian stocks as a first trial, and 
if not successful, try another district of Australia or New South Wal^ ; and if these do 
not succeed, next try New Zealand flocks, the climate of which I believe more closely 
resembles Beluchistan than the former- named countries, where almost as fine breeds of 
sheep exist in large quantities. It is only by effort that success may be 

achieved. If, however, this be done, I have no doubt of India eventually becoming 
one of the most important wool-producing countries of the world.'* 

It will thus be observed that in the above discussion regarding Baluchis- 
tdn sheep (and this is the most recent on any aspect of the Indian wool 
trade) the opinions held differ in no respect from those advanced from year 
to year during the past 50 or 60 years. The one authority holds that cross- 
briding with foreign races is unnecessary and that it had, indeed, proved 
useless, while the next deems crossing with superior breeds all that is re- 
quired to raise India to a foremost place among the countries of the 
world’s supply of wool. 

A VIIL-MADRAS. 


1577 


In several of the reports regarding sheep-farming in Bengal and the 
efforts that were made to improve the wool of that province, mention has been 
incidentally made of the corresponding experiments in South India. Dr. 
Royle {Producti've Resources), in a passage quoted above under the chap- 
ter on the Improvement of the Breed of Sheep in Indta, mentions the fact 
that about 1835 the Madras Government first took direct action in this 
matter. A letter from Oolonel Haslewood to Captain Jacob of Bombay, 
dated April 1837, furnishes the chief data on which the various statements 
of the eariy action of the Madras Government has been based. The letter 
may, therefore, be here given in full 

** I am happy to see that your Government have taken up my plan for improving 
the Indian wool. I have just received six more^ Saxon rams from the Raily flock 
at Sydney; the price there is ten, seven, and five guineas each according to the cross, 
or rather according to the size. Mr. Sullivan brought out two merino rams and 
two ewes, and I have seen the effect of crossing by these, and also by South-down 
rams imported by Sir William Rumbold on the Neelgherries. Even the red hairy 
sheep of India become South-down in size and wool in the second generation, and the 
white woolly sheep of India become merino and South-down in size and wool after one 
crossing. I have shorn Mr. Sullivan’s merinos that have been two years in India. 
After twice washing and shearing, the day after the ewes gave five and four and a 
TiaTf pounds each. In fineness, length of staple, ^asticity and oiliness, equal to any 
I ever saw in Tasmania, where two and a half pounds is the utmost ever got from a 
ewe of the merino kind, which seldom weigh more than fifty pounds per carcass 
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when killed; and these ewes of Mr. Sullivan’s had been shorn only seven months 
before. 

My flock I have removed here (Bangalore) from the hills,'*^ as the rank grass 
there does not answer for sheep brought liom below, although those bred there thrive 
exceedingly well, 1 am completing my flock hae to 700 white woolly ewes, for 
which I have rams enough, pure Saxon. 1 he rutting season begins here in June, 
and the lambing from November to January, and they may be shorn in February and 
in September, I do not know if you have any white woolly ewes indigenous to your 
provinces, although I know you have the black w’oolly ; but you may get the white 
ones between ]alna and Bedsr, where I hear there are many flocks. We only have 
them in Coimbatore, and the Barramahal. After my flocks have given their first 
lambs, 1 shall turn them over to the Mysore Commissioner, and return to Tasmania 
(Trans, Agri^-Hort, Soc, Ind,^ VII, ^ 128 ng). 

Dr. Shortt, in his Manual of Indian Cattle and Sheeps gives very little 
of a definite nature regarding the sheep of South India further than what 
has been discussed above under the chapter on Breeds of Sheep in India 
With the exception of the black-headed sheep of Coimbatore and the 
woolly sheep of Mysore, he speaks most disparagingly of the others, so 
far as wool production is concerned. In fact, he characterises them as 
yielding a poor quality of hair rather than wool. Curiously enough he 
makes little mention of the early expenments made towards improving 
the breeds of South India, so that he at least would not appear to have 
accepted the opinion as well founded, that the benefit thereby conferred 
can be traced in the present breeds. It would be interesting to know, 
however, whether early records exist of the Coimbatore and Mysore wool- 
yielding sheep that would establish these as purely indigenous breeds and 
not the descendants of the cross-breeding that was effected about the 
beginning of the present century. The sheep seen by Dr. Hove in the 
Deccan a hundred years ago was apparently very similar to the Coimba- 
tore stock of the present day, and Dr. Buchanan Hamilton’s Mysore sheep 
may be the same as the wool-yielding breed now to be found m that State. 
There is, however, no positive proof on these points, and Native opinion 
and tradition would be useful. So far as the wnter can discover, the Coim- 
batore and Mysore sheep are purely indigenous and would afford perhaps 
better stock for experimenting with than the 'Patna in the production of a 
fleece sheep for the great central tableland of India and the Upper Gan- 
getic basin Indeed, the much lalked-of Patna breed affords an inferior 
fleece {Conf vjtth p, 617). 

In the reports of the Experimental Farm at Sydapet frequent mention 
is made of sheep. Thus, for example, Mr. Robertson seems to have com- 
menced about 1869 to endeavour by selection and crossing with Mysore. 
Coimbatore, Patna, Nellore, and Madras to evolve a useful prepotent 
stock. This he seems to have secured and designated the animal produced 
as the “ Sydapet Breed ’* What has since come of this stock the records 
consulted by the writer do not say {Conf. •mithp 611), 

The following brief notice of Madras sheep conveys some idea of the 
views currently held regarding the present position and prospects of sheep 
farming 

** The wool produced in Southern India from the native breed of sheep is of very 
coarse quality and chiefly employed for making cumbUes, a rough kind of blanket 
largely used by the Natives. Attempts have been made to improve the breed of the 
white-woolled country sheep by crossing with Australian, Merino and oth er rams. 
These crosses thrive best in the higher districts of the Peninsula, such as Coimbatore 
and the tableland of Mysore, where the temperature is somewhat cooler and forage 
more abundant than on the plains. In Mysore many of the sheep have foreign blood 
in them, and for a senes of years the Madras Government endeavoured to improve the 
breed of sheep in the districts of Salem, Coimbatore, North Arcot, and Bellary by the 
distribution of superior rams. Although these efforts have improved to some extent 
the quality of the fleece, they cannot be said to have given any impetus to sheep- 
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breeding as in iSSi-82 the total exports of wool from this Presidency only amounted 
to S6Slb of the value of R220 In some districts, such as Ellore, the finer qualities 
of wool are used for making carpets of oriental patterns. These are mostly made on 
commission for European dealers, who secure them through their local agents. 
The exports for 1882-83 were 26,2381b valued at ^5,173 ” {Madras Man. Adm , 
p. 36 3) • 

The people of Madras are essentially clad in cotton or silk Wool enters 
but to a very small extent into their personal apparel, and hence the woollen 
industries of the Presidency are not very important. The following 
reference to the carpet- weaving will, however, be read with some interest 

“As regards carpets, Mr. Havell considers that, though the ordinary Ellore and 
Maswlipatam ones of small size prepared fo** the country bazaars are of inferior stuff 
and badly made, the best patterns in use made to order are not inferior to those of 
old South Indian carpets which are held up to the disparagement of modern pro- 
ductions. Aniline dyes are very rarely used, as they are at Warangal and other 
places in Hyderabad, and I have seen carpets from the Native looms at the three seats 
of the industry — Ellore, Masulipatam, and Ayyampet (Tanjore) which are in no re- 
spect inferior to old specimens in the hands of connoisseurs in London or in Native 
houses and palaces.’* 

It is perhaps unnecessary to republish the various passages that occur 
in the district manuals of Madras. The information therein furnished 
does not add materially to what has already been indicated. The reader, 
should he desire further particulars, might, however, consult the Salem 
District Manual, Vol I., 142; North Arcot, p. 14; Coimbatore, p. 240 ; 
and Kurnool, p. 175, In the Coimbatore Manual it is stated that the 
special wool-yielding breed is generally designated kurumba because 
tended by shepherds of that tribe. 
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So much has been written on the shawl wool of Kashmir and Tibet that 
it may seem absurd to have to admit that the whole subject is still but 
very indifferently known. Pashm or pam is the under-coat of wool formed 
on certain goats. Speaking generally it may be said that there are two 
chief kinds of pashm — that of wild and that of domestic animals. By some 
writers the soft winter coat of the yak, the camel, and several antelopes is 
also classed as pashm, hvx these substances had better be regarded as 
at most inferior substitutes. Within recent years, however, a soft form of 
wool has begun to be largely imported into India from Persia which is 
known as Kirmani pashm. This is taken to Amritsar, Lahore, Nurpur, 
Ludhiana, etc., and made into fabrics, shawls, etc, which are sold as 
pashmina, the Kirman wool being either mixed with a small proportion of 
pashm or used alone. But of the true pashm there are many kinds or 
qualities, the most highly prized of all being obtained from certain wild 
animals. No writer seems to have definitely determined the exact wild 
species that yield this substance. The ibex (Carpa sibirica) is often spoken 
of as affording a soft downy under-coat known as asali tus, of which it has 
been said no wool is so rich, so soft, and so full. Then again Mr. F. H. 
Oooper classifies \n6\2Ln pashm into six kinds, his sixth kind being the down 
of a water-fowl. The first two which he characterises as the finest of all, 
are the white and grey forms of shah~tush or wild pashm. This, he says, is 
" the inner winter coat or fine downy wool of a small species of wild sroat, 
called in Tibet, 

The long outer layer of hair found in both the wild and domesti- 
cated ^axfew-yielding goats, ^c., is of a superior quality to ordinary goats*- 
hair. It is spun and woven into fabrics known as pattu. The ordinary or 
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coarser kinds of goats’-hair are usually made into ropes or sacking and the 
saddle-bags used by the earners who trade across the Himalaya, their I 
goods being packed into sacks borne by sheep, goats, asses, donkeys, 
ponies, camels, etc Asm pashm and wool so in goats’ -hair, therefore, there 
are various qualities and colours depending upon the breed of animal 
or the nature of the country in which it lived. The goats’-hair of the 
plains of India generally is more hairy in character and often quite 
straight as compared with the more woolly and curled hair of the higher 
regions ; the latter in fact gradually approaches in character that of the 
pashm-y\e\6Xng species. As already explained, the Sind Ibex or Per- 
sian Wild Goat (Capra segagrus) is by some writers supposed to be one 
of the species and probably the chief one from which the domesticated 
goats of India have developed (/>. 557) ; butHinderson {p, 552) notes that 
in the character of the horns the Yarkand goats approach much nearer to 
the Himalayan Ibex (C. sibirica), while other writers see a lesemblance in 
some of the races of domesticated goats even to the markhor (C. falconer!) , 
The late Col. Sir O. B. St. John found, near Quetta, a wild hybrid between 
C segagrus and C. falconeri. Blanford {p. 552) mentions the fact that the 
markhor has repeatedly been bred in captivity along with domestic goats, 
and that at one time it was supposed the tame races with spiral horns were 
derived from C. falconeri. He adds that “ it is not improbable that some are 
thus descended.” The objection to this conclusion rests mainly on the fact 
that the first turn of the spiral horn in domestic goats is mostly inwards, 
that of the markhor always outwards, but domestic goats with hofns formed 
like those of the markhor have been recorded. The point of interest to which 
it is here desired to more especially directed attention, however, is the 
fuither observation, made by Colonel Biddulph, namely, that, while the 
Himdlayan and Central Asiatic Ibex (C. sibirica) frequents localities at 
great altitudes, the markhor seeks the rocky ground within the limits of 
arborescent vegetation. ^ This love for colder regions manifested by the Ibex 
seems to have been provided against by the development of an under-coat of 
downy wool {pashm) below the hair which the markhor does not possess. If 
therefore, the survival of certain characters such as the shape or rather con- 
formation of the horn or the presence of pashm be accepted as denoting the 
origin of the cultivated races of goats, it might be inferred as Hinders on 
practically suggested of the Yarkand animal that the pashm’^yieldmg 
domesticated goat has been developed from the Ibex. Hodgson, and fol- 
lowing him, many other writers, regard the /^a^^TW-yielding goat as mainly 
derived from C. segagrus. But it may safely be said that all authors admit 
the possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversified 
form, stature, colour, habit, etc., of the tame races) receives countenance 
from the admitted existence of hybrids between tVe wild species. The pro- 
gression in characteristics from the village typical goat of the plains of 
India and the ditgu goat of the lower Himalaya to the Alpine pashm^yidd^ 
ing animal may, therefore, be due to more than selection and adaptation of 
one species to environment. It may marx the stages of adaptation and cross- 
ing (if it might not be called hybridizationj of difierent species with the nearer 
approach in the extremes to the specific types. If there be any plausibility 
in this suggestion, the difficulty which the early writers foresaw in anv 
attempt to breed the true pashm goat on the southern slopes of the Hima- 
laya would at once assume a distinct position. There is sufficient just fica- 
tion at all events for the dictum that with few domesticated animals would 
there likely be experienced a greater difficulty in crossing the races of reputed 
merit than with goats, if it be desired to acclimatize and preserve the merit of 
the progeny in widely different regions. The suggestion has been offered 
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on more occasions than one, that the breeds of hill g’oats in India inig’ht be 
greatly improved by the introduction of some Angora blood. This might 
be so and, if the expenditure for such an experiment be of no serious 
moment, it might be tried. But it should be recollected that the Angora 
or Mohair goat is reared, not on account of an under-growth of woolly hair, 
but for its long ordinary hair. Further, that it is an inhabitant of a dry region 
at an elevation of about 2,500 feet, where its most favoured food is the leaves 
of the oak. It would, therefore, be very likely quite useless to attempt to cross 
such an animal with the ^asAm-yielding races of the higher Alpine regions of 
the Himalaya and trans-Himalaya, and probably equally futile to cross with 
it the Sind and Baluchistan low level goats. This latter suggestion has 
been recently made, however, but it is perhaps safe to say that if India be 
admitted, as in a condition of poverty in the character of its indigenous 
races of goats, the Angora goat should rather be crossed with the goats of 
the higher tracts of Baluchistan, such as those of Quetta and those along 
the Himalaya in the hotter valleys where the oak forms an important fea- 
ture of goat and cattle fodder. That is to say it might be crossed with 
some local form of the sindl goat; see Hodgson s classification above. In 
1869 Mr. G. Landells {Jour Agri-Hort. Soc. Ini , N, S,, Vol. I.^SeLy 64) 
suggested that the Angora goat might succeed in Hazara, but his sugges- 
tion was not apparently acted on. The Hazara goats yield pat not pashm, 
and maybe thus regarded as allied in some respects to the Angora breed 
and to the sindl goat of the Himalaya. India may be said, however, to 
possess races of goats which under more careful treatment might develope 
into pat or hair-yielding stock quite as good as anything ever likely to be 
imported. The experiment proposed, well on to half a century ago, though 
never practically tested, to establish goat and sheep runs or farms on the high- 
er southern or Indian slopes of the Himdlaya, for the production of the better 
qualities oi pashm and wool, seems to the writer well worth}^ of trial. The 
suggestion more recently offered seems less deserving of consideration, name- 
ly, to form herds of improved sheep in the lower basins of the Panjdb rivers, 
where the herbage is indifferent and leeches prevalent. Dr. Falconer seemed 
to think that the pashm goat might be acclimatized on the southern slopes of 
the Himalaya, but it must not be forgotten that the down of the ibex and of 
the pashm domesticated goat seems to be directly the result of the drier and 
ever so much colder nature of the northern as compared with the southern 
slopes. Indeed the pashm goat may be said to actually exist at Spiti and 
according to Hodgson the is the acclimatised form of the Tibetan 

chdngrd. If this be so, the goat, even if successfully reared on a more ex- 
tended scale than at present on the southern slopes, would probably yield a 
far inferior than the northern stock, if indeed it did not degenerate into 
a form of the paUyiddmg (not pashm) goat. It may, however, be safely 
said that for present European commerce a pashm goat is not an indis- 
pensible necessity of success. 

This conclusion leads naturally therefore to the consideration of the 
chief recognised Indian qualities oipaskm and pat or goats’-hair. One of 
the most detailed papers on pashm is that already alluded to, namely, Mr. 
F. H. Cooper’s account, which appeared in the proceedings of the Agri - 
Horticultural Society of the Pan jib. In the Journals of that Society several 
other contributions amplified the knowledge of this subject, and it may be 
said that Mr. Baden Powell’s excellent chapter (in the Panjdb Products') 
reviews all these papers, while the more modern articles add certain recent 
statistics, but contribute little or nothing not known well on to half a century 
ago. Davies {Report on the Trade and Resources of the Countries on 
the Harih^western Boundary of British India), published, in 1862, a very 
exhaustive statement of the traffic in this substance. Aitchison {Handbook 
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of the Trade Products of Leh) carried the returns of traffic down to 1872, 
and subsequent writers have added particulars of certain branches of the 
trade in pashm. Thus, for example, the annual reports of the trans-frontier 
trade of India give the quantities annually carried into India, but it will be 
seen from the remarks that follow that the traffic into Kashmir is of greater 
importance than what actually reaches India. To return, therefore, to 
Cooper’s classification of pashm, the following paragraphs incorporate the 
chief facts brought out by him as also by all subsequent writers 

ist, Shah^tus—'^hit^ and grey. This is said to be derived from a wild goat 
The princes in the localities where this is obtained and the “ Magnates of 
Russian Siberia ” are said to buy up all that can be got of it. It is valued not 
only as an extremely fine pashm but has attributed to it certain medicinal 
virtues. Shah-tus is, however, very scarce and is only brought to Kashmir 
when specially ordered. It is sold “in balls of fine spun thread and very 
rarely as wool. Plain shawls without any ornament called {Sddhd chddhar, 
from 4. to 6 yards in length and i to m breadth), are known to have 
fetched from R80 to R2C0. The grey form which differs only in colour is 
valued at a much lower figure. 

2nd, Tarfdni pashm.~-T\{\s (the produce of the domesticated goat) is 
the article most prized in Kashmir ; indeed, so high a value is placed upon it 
that for many years past the most stringent rules have been enforced 
against its exportation from Kashmir. “ It is the production of the Tar- 
fan Aksu, Kamal, and other hill districts, ranges east and north-east of 
Yarkand It is brought down by the Argouns to Kashmir via Yarkand, 
in the form of coarse or uncleaned pom or pashm, mixed with the outer 
hair of the goat in various proportions, but separated at Yarkand or 
Laddkh from the Tarfdni hhudrancr pam or coloured variety.” “ It 
sells, according to the fineness of the thread, at from half a fupee weight 
to 24 rupees weight for one rupee (Chilkee rupee of lo annasj,* while the 
value of shawls made of it, according to manufacture, may vary from 
70 to 5,000 rupees.” 

Prior to the conquest of I.addkh by Kashmir the shawl-weavers of 
that State were mainly dependent on Changthdn for their supply ol pashm 
The ’X2xii.Ti pashm was, however, so much superior, that by bribery and 
by force, injunctions were soon established that secured for the sole 
use of Kashmir all the Tarfdn pashm brought into Ladakh, and liberated 
the inferior forms of Changthdn pashm for export to India Alluding to 
the restrictions, on this trade, that existed even at the beginning of this 
century. Dr. F. Royle {Productive Resources of India) says “ Mr. Moor- 
croft, who was deputed in 1814 to that part of Little Tibet, in Chinese 
Tartary, where the shawl goat is pastured, for the purpose of opening 
to Great Britain the means of obtaining the materials of the finest woollen 
fabrics, found that the Huneas were obliged to send all their best wool to 
Kashmir. In the year 1819, considerable advantage was anticipated from 
importing this woo] into England ; as a gentleman who was consulted 
and who professed to have a practical knowledge of the English wool 
market, valued it at eight shillings per pound.” These high expectations 
were not, however, realized, and in the report of the transactions made by 
the Honourable the East India Company it is not quite clear whether they 
exported pashm or Himalayan wool. In the Asiatic Researches ( Vol, 
XII ) the restrictions imposed by the rulers of Kashmir on the traffic in 
is alluded to in the following terms: — “This is caused by strict 
injunctions to all owners of flocks, not to sell any shawl-v^ool except to 
the Cashmerians or their agents, in consequence of a representation having 
been made to the Government, that the Jonaree merchants had bought 
some last year, and that the Cashmerians would suffer if any of this kind 
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of wool were to pass into other hands {Moorcroffs Journey to Lake Ma- 
nosarovara). So again Moorcroft ( Vol /., 347 ) wrote " by ancient custom 
and engagements, the export of the wool is exclusively confined to Kashmir, 
and all attempts to convey it to other countries are punished by confis- 
cation In a like manner it is considered illegal in Rodokh and ChangthAn 
to allow a trade in shawl-wool except through Laddkh ; and in the latter 
country considerable impediments are opposed to the traffic in wool from 
Yarkand, although it is of superior quality and cheapness.’’ So again “ The 
wool of ChangthAn is sold to the LadAkhis alone, by virtue of an ancient 
agreement" ip. 364), It is not perhaps necessary to cite a greater 
number of authors who allude to this disability in the growth of a large 
trade in pashm. The fact has already been mentioned that the PanjAb 
manufacturers have had to seek in foreign wool, more especially that of 
Kirman in Persia, a substitute for an article that could be brought to them 
across the frontier and develope thereby a large return traffic from India. 
Dr. Jameson, in a paper communicated to the East India Company, made 
certain pertment remarks which may be here quoted : — In the Ban and 
Jetch Doabs, viz., at Lahore and Amritsar in the former, and Jelalpore 
in the latter, and at Nurpur in the Kohistan, shawls are extensively manu- 
factured but all of an inferior description, owing to the whole of the best 
shawl-wool being monopolised by Rajah Gulab Singh. This ought not 
to be the case, seeing that the great breeding country of the shawl-wool 
goat is in that tract of Chinese Tartary lying immediately to the north 
of the British passes in the HimAlaya, and the wool-traders, in order to 
obtain a market, are obliged to carry their wool several hundred miles to 
Kashmir. Were a little encouragement given to them, wools in large quan- 
tity and of the finest quality would be imported into the British provinces 
by the Mana, Nftf, Onata, Dewra, and other passes. Several years a^o 
the shawl-wool traders brought large quantities of wool to Srinugger (in 
Kashmir) through the Nitf pass, but finding no demand for it, they were 
obliged to sell it at a great loss. Since then the attempt to get a market 
has never been developed,” Davies more recently alludes to the restric- 
tions imposed by Kashmir, more particularly to the complete appropriation 
of Tarfani pashm and ihe liberation of the inferior qualities of ChangthAn. 
In this connection he mentions a fact lost sight of apparently by most 
persons, namely, that “ The district ot Spiti, geographically part of Ladakh, 
was purposely annexed to the British territory in 1846-47 in order to 
prevent the interposition of a foreign State between Rampur and the shawl- 
wool districts of ChangthAn.” That action had not apparently the 
desired effect and Kashmir continued, and to the present day largely 
preserves, as a State monopoly, the right to all the finer shawl-wools that 
enter the geographical frontier of India. It thus restricts the supply to 
its 0 vn requirements, and has starved the Panjab shawl manufacturers, 
as well as deprived Great Britain of a possible participation in an article 
the supply of which by all writers is affirmed to be practically inexhaus- 
tible. 

It may, however, be contended that these restrictions no longer exist. 
Dr. Aitchison [Hand hook of the Trade of Leh, p, 188) says, “A remarka- 
ble change has taken place in the trade of Leh, inasmuch as there are 
now no restrictions whatsoever upon any article that comes from Yarkand 
to Leh, and all Yarkand produce is free to be purchased by aty one, 
hence there no loiter exists the Kashmir monopoly of bygone days as 
regards pashm from Turkistan. The old monopoly, however, I regret to 
state, still exists in practice, although not in theory, as connected with the 
importation oi pashm from ChangthAn, That this monopoly still exists 
is due to the met that no strangers are allowed into the district of Chang- 
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thdn from Leh, except certain Bhotes who are agents of the Kashmir 
Government. The whole trade between Leh, Changthdn, and Lhassa 
being still carried on according to the system given by Mr. Davies in his 
report,^^ But even were free egress allowed, the obstruction would still 
survive. The rule has been so long standing that the merest hint from 
the Kashmir officials not to render assistance in the transport of pashm 
owned by outside traders would at once be regarded as the modern phase 
of obstruction desired by the Rajah of Kashmn*. The most hopeful view 
of this subject for the future may in fact be drawn from the near approach 
of railway communication into the heart of Kashmir. Formerly the begar 
system of transport existed. On this subject Davies explains that the 
custom “ of trading by the Gyulpos {former Native rulers of Laddkh), with 
Changthan (Rudokh) the Maharajah’s Government takes a prominent 
part in the trade of shawl-wool, tea, salt, sulphur, from Changthdn, through 
Bustf Ram, as its commercial agent in Ladakh ” Again “ Tea is annual- 
ly brought direct from Lhassa to Leh by a trader (who goes by the name 
of Chubba)^ on the part of the Lama of Lhassa, He takes saffron in 
return ; he is allowed hegrar for the transport of his goods through the 
Maharajah’s territories. The Maharajah’s Government also sends a man 
every third year with Kashmir goods to Lhassa for the purpose of trade. 
He is in return allowed begar through the Lhassa territory. This man in 
Lhassa is called Lubchuk or *vakil. The Changthdn merchant sent by 
the Zong or Governor of Ghurdokh to Leh is entitled to begar in the 
Laddkh territory.” In 1871 Mr. Drew, Joint Commissioner on the part 
of His Highness the Maharajah at Leh, put a stop to the system of forced 
State labour {begar) in carrying the goods to and from Kashmir and 
Lhassa, and arranged for the future that carriers should be paid in cash. 
Previous to this order, frequent complaints had been made by the people 
to the headmen of Rudokh and Gartok relative to the oppression of the 
officials in collecting wool for the Kashmir agent. In consequence of this 
new order difficulties arose between the Kashmir authorities and the 
traders, and pashm began to find a better outlet in being consigned to 
India. A fall in price took place in Amritsar from the sudden glutting 
of the market, and this was made the excuse for restoring the old arrange- 
ment of begar transport and literally, if not legally, to re-establish the 
monopoly by Kashmir in the traffic. Dr. Aitchison, from whom much of 
the above information has been derived, concludes his statement of the 
Kashmir grudge against the modern aspects of the pashm trade, by fur- 
nishing a table of the transactions for the six years ending 1872. He there 
shows the imports into Leh from Changthan to have been 3,450 maunds 
and from Turkistan 2,331 maunds, of which only one-twelfth part was 
allowed to find its way to the Panjdb. It will thus be seen how very true 
the remark, that has been offered above is, viz , that the Indian transac- 
tions in pashm are unimportant compared with those of Kashmir, The 
great bulk of the pashmina goods of the Panjdb is therefore not made of 
pashm^ but of Persian and other wools, and the possibilities of a future 
traffic in Tibetan pashm with England and other foreign countries, are 
rendered subservient to the selfish policy of Kashmir and the requirements 
of the half-starved weavers of that State. 

3rd, Changthani. — This, as has already been explained, is regarded as 
inferior to the Tarfdni pashm, but by many writers its inferiority is due 
more to careless preparation, such as the presence of particles of skin 
rather than to actual inferiority of staple. It is the produce of the domes- 
ticated goat of the Changthan province '^and may be said to be produced 
along the northern base of the ranges, from about Rodokh in the west, 
or even from the banks of the Shegak, eastward to the Kailas ranges. 
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north of Man Thaloi or Mansarowar lakes; and even it is said as 
far as Lhassa. The wool is brought to Kashmir Leh or LadAkh 
not only by the Argouns but also by numerous other traders.’ Moorcroft 
describes the source of this fleece as a tract of country that extends along the 
eastern frontier of Lddakh Its more northern portion forms the separate 
province, called Rodokh, which lies along the northern bordei* of the lake of 
Pangkok, The country is thinly inhabited; and the people are chiefly 
shepherds, who subsist by the sale of their wool to the merchants of Le, 
The largest division of Chan-than, however, is called Garo and is in 
contact with Ladikh. Chan-than, Mr. Moorcroft adds, is the chief resort of 
the shawl-wool goat, and is also the pasturage of numerous flocks of sheep, 
whose wool is an article of trade. The breed of goat, says Moorcroft, 
that yields the shawl-wool is the same in Ladakh, as in Lhassa, Great Tibet, 
and Chinese Turkistan, but the wool is not so fine as in the districts on 
its eastern and northern frontier. The fleece is cut once a year, and the 
wool coarsely picked either in the place from whence it comes, or at Ld, is 
sold by the importers to the merchants at the city by whom it is sent to 
Kashmir. About 800 loads, adds Moorcroft, are exported to Kashmir. 
This appears to be the fleece of the goat of Hodgson’s classi- 

fication, although a rerilark of his, already alluded to, would seem to suggest 
the idea that the Tarfani was by Hodgson regarded as different— the 
produce of a distinct breed of goats. ^ 

An anonynlous writer, in a little work on ATflsAwtV and Its ShawlSf offers 
some useful remarks on the subject of this fleece. Thus, for example, in 
allusion to the fact that the outer long hair is cut off with a knife instead 
of with a scissors, he says * — ** The knife is too blunt to cut through the 
down as well as the hair, and so leaves it untouched, while a pair of 
scissors would cut off the down and hair together, and entail endless 
trouble and expense in subsequently separating the one from the other. 
It is not, however, to be supposed that the down subsequently combed off 
is altogether free from hair. There is, occasionally, a good deal, and the 
picking can only be done by hand ; hence this work is very expensive.” 
The hair is cut off by the knife in the direction of its growth, or from the 
head towards the tail. The comb used to remove the fine wool is made of 
five teeth of willow twigs boUnd together and is drawn^ through the new 
short coat (left after the removal of at least two-thirds of the hair) by 
combing towards the head. In cutting the hair, occasionally small bits of 
the skin are nipped off accidentally and these adhering to the fleece in- 
crease its impurity very seriously. It has already been suggested that 
probably the chief difference between the Tarfdn and Changthan 
is, in the former being cleaner and les& adulterated than the lattter. 
No writer has definitely established the existence of a distinct breed in 
TarMn from that of Tibet generally, although nearly every^ locality has 
some special property attributed to its shah Thus, while it is admitted 
that the goat of Ladkdh is said to be identical to that of Changthdn, the 
best fleece of the eastern pa^/iw-yielding tract comes from a remote divi- 
sion even of Changthdn, namely, Rodokh. 

4 fh, Tarfani tits or khudrug . — This is a coloured pashm^ and may 
be designated an inferior quality or rejections from the selection of the 
superior qualities of TarfdnC and Changthdni wool* It iS Sold at from 12 
to 18 rupees weight for one rupee (lo annas value). This is usually made 
into the cheap ordinary pashmina shawls valued at R20 to R80. It is the 
quality mbst largely permitted to pass into British territory for sale^ 

Manufactures of F^ashm or Fashimna. 

So much has already been indicated on this subject that little more of a 
general nature remains to be told. Mr. Moorcrol^ devoted much patient 
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study to this subject, and to him is due apparently the British trade in shawls KASHMIR 

and such traffic as exists in shdl-pashm. Space cannot be afforded here to 
quote Mr Moorcroft’s technical account in full ; the reader should consult 
the original {Travels in the Himalayan Provinces af Hindustan, etc.y Vol. Pashmina. 
11. , 164-195), where particulars will not only be found regarding the ordi- 
nary pashmina cloth but the shawl trade of Kashmir generally, the method 
of working out the^ patterns, of dyeing the wool, etc. In the anonymous 
publication, Kashmir and Its Shawls, a historic review of all that is known 
of this industry will be found, together with a reprint of Mr. Moorcroft’s 
chief descnptive passages of the^ art as pursued in Kashmir. In the 
journal of Indian Art several brief notices of Kashmir shawls will be 
found, and in a more recent publication a Monograph on the Woollen 
Manufactures of the Panjdb certain particulars are brought down to the 
returns for 1884-85. The writer must trust to the isolation of one or two 
striking peculiarities from these and other works as exhibiting the sali- 
ent features of this industry, since to do the subject full justice a 
volume might easily be written on pashm, Kashmir shawls, and pashmina 
goods. 

The author of the pamphlet on Kashmir and Its Shawls, thinks that the Kashmir 
finer qualities were known in Europe at a very early date as may be Shawls, 

inferred from the tradition that the light veil, fastened by a thin golden 1599 

thread over the forehead, covering the back of the head, and falling on 
the shoulders, of Leonardo da VincPs famous portrait of Mona Lisa, 
wife of Francesco of Giocondo, (a citizen of Florence), was in reality one 
of those earlier Kashmir fabrics. The painter of that picture died in 1519. 

The earliest authentic notice of these delicate and beautiful manufactures, 
however, is perhaps that given in the Ain-uAkbari U594), Ahul Fuzl, the 
historian of the Emperor Aktaar, records the various qualities which were 
most esteemed by the nobility of Delhi. These were first : — Tus Assel, 
incomparable for lightness, warmth, and softness ; second, Stfed Alcheh, also 
Ttrehdar s third., Zerdozy etc., which are of His Majesty’s 

invention ; and fourth, certain short pieces now by order of the Emperor 
made sufficiently long to be used for f amahs. Formerly shawls were 

but rarely brought from Kashmir, and those who had them, used to wear 
them over their shoulders in four-folds, so that they lasted for a longtime.” 

His Majesty has introduced the custom of wearing two shawls, one above 
the other,” “ By the attention of His Majesty, the manufacture of shawls in 
Kashmir is In a very flourishing state, and, in Lahore, there were upwards 
of 1,000 manufacturers of this kind,” There can thus be no doubt that 
the support of the Court of the Muhammadan Emperors did much to 
foster and advance the shawl industry of Kashmir. Bernier alludes to 
the futile attempts that were made in the time of Aurungzeb to introduce 
the industry into Patna, Agra, Lahore, etc., but adds that “ the produce 
of foreign looms has never equalled that of Kashmir in its delicate soft- 
ness ” 

A very extensive list of travellers might be quoted as having each con- 
tributed a little towards clearing up the mystery that for many years lingered 
around the Kashmir shawl industry— an industry that turned out goods 
which surpassed anything that could be produced elsewhere, as far as the 
softness and fineness of the material excelled the wool of Europe. Thus, in 
1624, Father Antonio Andrada, a Portuguese Missionary in libet, crossed 
the mountains that separate Kashmir from Tibet, and in bis journal deals 
with the cattle, sheep, etc., he had seen. Tavernier in his travels in India 
and the East (1636-1666) urged on the attention of France, the value of the 
Kirmani wool of Persia. Bernier, who journeyed in company with the 
Emperor Aurungzeb into Kashmir in 1663, tells us that the famous shawls 
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of that little mountain State was made of two kinds of fleece, one, the fine 
wool of a certain breed of sheep, the other, the tusciz down from a goat 

found in Tibet. ..i. ^ , 

The authors of the LettYes Edifiantes asserted in 1712 that the shawl- 
wool came from Tibet Chardin (a Frenchman who hid settled in Eng- 
land and was employed in high diplomatic offices by Charles II.) spoke 
of camel’s hair, locally known in Persia as irftih (called by Europeans laim 
de chevron), being used in the preparation of shawls. The Rev. W. T ooke, in 
Jij3 History of the Rei^n of "the Empress Cathctrtne II* of Russtct , speaks of 
the under-down of goats being the material from which the high-priced 
shawls of Tibet and Kashmir is made. M. Legoux de Flalx, a gentleman 
of Pondicherry, investigated personally the shawl industry of Kashmir, 
and published in 1804 some useful information together with many mis- 
statements, as, for example, the affirmation that the shawl-wool was the 
fleece of a sheep, not a goat. This so roused the aspirations of the Agri- 
cultural Society of Paris that it determined at all risks to obtain speci- 
mensof the breed. In the “ Philosophical Transactions of Bengal,” Bogle 
enlarged on the subject of the Tibetan goat fleece. Craufurd {History of 
the Hindus) attributes the wealth of Tibet to its goats and sheep. In 
1803, Khodja Yusuf (an Armenian) was sent from Constantinople to 
Kashmir in order to have shawls made according to a new design furnished 
by himself. Turner, in the course of his embassy to Tibet (subsequent 
to Bogle), noticed large flocks of sheep with extremely fine and soft wool. 
Also large herds of goats which were considered superior to the Angora 
breed. Their hair, he says, is one of the richest products of Tibet. It 
reaches Kashmir md Ladakh. He goes on to say of this fine under-coat 
of hair or wool that It is covered by other long and harsh hair borne 
by the animal, and this protects the delicacy of the interior coat. These 
goats, no doubt, owe to the nature of the climate in which they live, this fine 
and warm covering, for all those that have been conveyed to Bengal have 
soon lost it, and been attacked by a kind of itch.” “ Those which I sent 
at different times to England fared no better. Some reached their desti- 
nation alive, but in such a weak condition that they soon died. The 
sea is as dangerous to them as the heat of Bengal.” During the explo- 
ration in 1808 of the sources of the Ganges by Webb, Raper, and Hearsay, 
so much attention was given to this subject that it was resolved to depute 
Messrs. Moorcroft and Hearsay to examine Lake Mansarovar, and, 
at the same time, to secure some of the animals that produce the shawl- 
wool. This expedition met with complete success. All^ doubt was re- 
moved as to the source of the shawl-wool. It was conclusively proved to 
be the under coat— the winter protection— of the Tibetan goat_ What 
came of the specimens of this animal which they brought back with them 
has never transpired. Mr. Moorcroft’s second expedition, the story of 
which he never lived to publish, narrates in the most minute detail, the 
methods of preparing the fleece and manufacture of it into the famed shawls 
of Kashmir. Qne of the earliest and to this day the most accurate writer 
on the breeds or races of Tibetan ^AaZ-goats was Mr. B. H. Hodgson, 
who, in 1847, published a most instructive paper on this subject. About the 
same time {see Calcutta Journal, Natural History, VoL II»pp- 
Captain Thomas Hutton issued his paper on the peculiarities of 
the Afghdn wild sheep and goats, in which he discusses the probable 
origin of the ^a^/iw-yielding breed of the domesticated Tibetan goat. 
In a paper {Jour* Asiatic Soc* Bengal, IX.) he deals with the wool and 
woolkn manufactures of Khorasdn. Captain Con oily Society, 

1840) also devoted much careful study to the subject of goat’s hair and un- 
der-fleece. Southey {Colonial I^aoZ) furnished a special chapter in his work 
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to Indian Goats’ Wool {pp* 327-333) which he discusses the French 
experiments at cross-breeding the Kashmir and Tibetan goat. Shortly after 
(1865), Mr. F. H Cooper contributed useful information on the qualities 
of the shawl -wool known to commerce. ^ 

But to return to the subject of the European demand for Kashmir 
shawls, it has been pointed out by the author of Kashmir and Its Shawls 
that, after the conquests of the Persian invader of India, Nadir Shah, 
in 1739, we are told of an ambassador having been despatched to Con- 
stantinople with fifteen elephant-loads of presents to the Sultan, amongst 
which were many Kashmir shawls. The author of Kashmir and Its 
Shawls thinks that the modern demand for these shawls dated from about | 
that time, and he surmises that the wives of the ambassadors from the 
European courts, probably got presents of shawls from the Sultan. Be 
that as it may, the fashion first prevailed amongst French ladies to wear 
these fine silky webs of wool, as Larousse describes them, and it then 
spread to England, 

Trade in Pashm, Pashmina, & Shawls. 

The famine of 1819 drove many of the shawl- weavers from their homes 
in Kashmir to settle in the Panjdb, and the colonies of these skilled work- 
men that are now to be found in many parts of Upper India date from 
about that time, but they have been supplemented from year to year 
by successive waves of immigrants into British territory as the hand of 
oppression told more and more heavily upon them. In 1850 the trade in 
these expensive goods had grown to such proportions that French and 
British merchants established agencies both in Kashmir and in the Pan- 
jdb to purchase their annual supplies.^ It would be beyond the scope 
of this work to deal with the artistic designs worked out in the Kashmir 
shawls, but it may, in perfect fairness, be said that the effect of direct agen- 
cies was not an unmixed advantage to the weavers.* These skilled work- 
men, with the increasing demand and g^eat profits, became more and more 
the servants of middlemen and were urged to modify their patterns and 
the character of their goods, to meet the variations and fancies of the 
European market. Cheapness became an object, and degeneration followed 
to a large extent. In a table published as an appendix to Kashmir 
and Its Shawls, Dr. Forbes Watson gives the exports of all classes of 
Pashmina goods from India as follows ; — 



£ 



4 ^ 

1850-51 . 

. 171,709 

1858-59 • 


. 310,027 

1851-52 . 

. . . 146,270 

1859-60 . 


. 252,828 

1852-53 . 

. 215,659 

i86o-6i . 


. 351,093 

1853-54 . 

. 170,153 

1861-62 . 


. 459,44* 

*854-55 . . 

. 197,890 

1862-63 . 


• 303, >57 

1855-56 . 

. . . 209,279 

. 1863-64 . 


* 275,39* 

*856-57 . 
1857-58 . 

, . . 290,640 

. . , 237,618 

1S64-65 » 


• 254,498 


These figures do not of course mean the total exports from Kashmir^ 
but the foreign exports from India. They therefore leave out of all consid^- 
ation the consumption of this class of goods in India itself as also the 
traffic with Tibet and other Central Asiatic countries. Purchases, we are 
told, of pashm are largely made in Kashmir pashmina goods, so that m 
this way alone a very considerable export must yearly take place tov^rds 
Tibet. It has already been shown that the coarsest pashm oj^ly finds 
its way to British India, and that even that article amounts to but about 
th of the total quantity that reaches Kashmir. There is thus some found- 
ation for the common statement that in Kashmir and in the capit^ town of 
the State alone, can the best qualities of shawls be procured. The most 
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skilled workmen appear to be those most closely watched by the State 
offidals, By having secured to them the finest pashm and by various pri- 
vileges, the art has been fostered and helped forward to its present pro- 
ficiency. Indeed, it seems probable that were fashion to turn once more to 
the delicate and high class goods, the weavers of Kashmfr would be able 
to show that they are not only equal to their forefathers but able to ex- 
cell them, both in elegance of design and softness of colouration. For, be 
it remembered, that although the change in European taste and the after 
consequences of the Franco-Prussian War (scarcity of money in France) 
deprived the weavers of Kashmir and of the Panjdb of a large and pro- 
fitable market for certain classes of their goods, the trade was not entirely 
ruined. India continued to demand a large supply, and the Central 
Asiatic traffic became, if anything greater than before. A far more 
serious injury was done t<» the local Kashmfr industry by the estab- 
lishment of colonies of their countrymen in British India, who found in 
Kirmani-wool, and who continue to find, a sufficient substitute for the 
cheaper requirements of modern trade. 

In iht Reports of Trade and ^am^ation of British India, shawls appear 
as exported under two headings, mz.. Foreign Merchandise and In- 
dian Manufacture. Whether the former can be regarded as mainly 
Kashmfr goods and the latter the shawls manufactured in the Panjdb, the 
writer is unable to say. Indeed, the former must include the re-exports of 
European shawls imported into India in the first instance. But even 
were the total value of these returns to be accepted as entirely Kashmfr 
and Panjdb shawls, they would mark a serious dedine from the values 
given by Dr. Forbes Watson ; — 


Pasiimina. 

z6oi 


Value op the Exports of Shawls from 
India. 




1885-86. 

1886-87. 

1887-88. 

1888-89. 

1889-90* 

Foreign Mercfiairdise . * 

Indian Manufacture . « 


R 

14,487 

3,08,731 

R 

10,624 

3,46,218 

R j 

* *,233! 
4505 , 99'3 

20,864 

2,66,011 

R 

21,322 

3 > 02 , 47 i 

Total expressed at nominal . 

£ 

32,321 

35,683 

41,722 

28,687 

32,37^ 


The following passages from modern publications may help to ex- 
emplify the present position of the pashm trade as well as to show the 
opinions held by various writers : — 

In the opening paragraphs of the Monograph on Woollen Mannfac-* 
tures of the Panjdh it is estimated that the annual consumption of pashm 
in that province comes to 7,$oo mannds, of which 4,500 maunds are im- 
ported ^ sea, 1,800 maunds obtained from Afghanistan, and 1,500 maunds 
obtained from Tibet It seems probable that the imports from Tibet alone 
are ipme pashm, the other supplies, particularly that by sea, being Persian 
(KirmAni) wool, used as a substitute far pashm, Wahab Shdhi pashm, for 
example, is wool, not pashm ; and, indeed, a large proportion of the stuff that 
comes to the Panjab manufacturers vid Rampur is wool, not pashm. The 
is worth Ri| a seer; (2ft). the substitutes for it mentioned 
above fetch otuy 17 annas a seer. The Monograph then continues $ — 

rw shawls, Rampur chaclars , alwdn 

il«n H jdmawurs (striped pattern, made 

0 I), rumdls and garbt chador* The last-named article is camparatively 
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modern and probably has a future before it. In it the warp is of pashm and the wool 
£1.1. tI io mill'll cfrnnP'er tha.li the whole"^^35sA'W chadar 5 it is practically as 

and of sSrwas officially put at Rii, 04,64a. and th,s figure may be taken to exceed 

prffifly confined to the districtsof Ludhidna. Simla, Kangra ^ 

retained for local manufacture are made R40,ooo worth of ooo wo?th of 

rampu?'lli^irm^wh2^«^ ffita.^^imbay and hiU 

^ /2I Simla ^The Rampur chadars made at Sabathd, and, in fact, almost any of 

“h-ids; r^”SX“J?.srivM 

b^4i, the ^ g to 5 annas Sab|thu^» 

plecK of — Pashmina factories are only found at Nurpur and Triloknat^ 

ilk'eLrcfid^ywofr“’k^e\1>I^pi?^o^^^^^ 

-fhis“ay Impo all the different sorts of pashm including 3,000 
■Mrted! ' The quality has deteriorated, and the cause can easily be understood to be 

the excessive use of the Persian material. 

ployed, earn Rzper diem, but regular employment is ^ - •: u ^rawf the 

into favour both among Europeans ^ sf 3 annas tfer diem for 

becoming more and more wretched. He, ho who picks 

washing shawls when there are any ^ wash. Th^e is also 

out loose threads and dves the shawl a smooth appearance, giaw^ are m^ | y 
in Nurpur and Triloknath tn Kdngra, where the number of factories has tauen j;rom 

are i^rious. tKi persons concerned p.utit down to 

Paris by the Germans, that aty bang fo™“*yj 5 ’®^“^g?ett?decline rather to 
quent diange of fashion in Europe. I am indmed to attr*ute the ^une^^^ 
adulteration in the manufacture, to the success of the Rampur cww y 

Enjand, to the want of ingeunity in the production he change 

to the evil effect of the hard water erf Nurpur on the ?|rable^^^^^^ ndw 

of fashion is a good deal the result of these causey^ and, for the miserame wages now 

to be got, improved work is hardly to be expected in t^ nose-baffs sacking, 

Goat’s hair {jat) is used in most. distncts for making ropes, nose bags, sacKinf, 

jhUs for cattle, and matting for floors. The 5 beating it \^th a 

*^one in some districts by laying the stuff out the ground and bating it ^«i a 

stick. In Hissar it is first washed and put into hot ashes to dry and then the beating 
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is done. Lastly, in Muzaffargarh the bow-string {ptnjan) is sometimes employed and 
the hair is scutched; and both in Muzaffargarh and in Gujranwala it seems that a 
modified form of the bow-string is also used. A peg is stuck into the ground and a 
string tied to it. The other end of the string is fastened to a stick in the operator’s 
hand, and the goat’s hair is deposited on the ground over the string, and the string 
is made to vibrate by being slackened and suddenly tightened up with a Jerk. Some- 
times there are two pegs at a short distance apart, in which case each peg has a string, 
the further end of which is attached to the operator’s stick. 

Spinning of goafs hair is done with the ckarkhi, but more commonly with the 
dhernd. Double threads are twisted Just as woollen twist is made, and ropes are 
made by hand-twisting, generally of three strands. 

Weaving is done on a small loom without shuttle. The place of the shuttle is, 
as in carpet-weaving, taken by a stick, to which the woof thread is attached, and which 
is worked through the warp-threads alternately as it meets them. 

Camel’s hair {mtlsee masala maUas\ is twisted by hand and not spun. It is mixed 
with goafs hair to make sacking, and with cotton (which is used for the waip) to make 
bkaUn. cloth (HissAr) ; but it is mostly used for rope-making. 

Neither goafs nor camel’s hair are dyed. 

In the Journal of Indian Art and in the District Gazetteers of the 
Pan jab, various reports have been published on the subject of pashm and 
of goats’-hair, as also on Pashmina and Pattu. The following may be 
given as fairly representing the opinions advanced by various writers 
as to the present position of the industry in these fibres : — 

Amritsar. — ''The most important among the numerous manufactures of Am- 
ritsar are those of pashmina^ or shawl-wool, and silk. The pashm or wool used in 
the first-named kind is imported from Thibet ma Ram pur and Kashmir. 

** The trade declined during 1866, owing, among other causes, to the adulteration 
of the wool wth a fine but inferior sort imported md Kabul, from the province of 
Kirman, whence the wool is known as un Ktrmanu The trade is said to be now re- 
viving. The pashmina fabrics are either plain uni-colouxed cloth called alwan, malida, 
etc., which are made up into doaks and articles of European apparel, either plain or 
embroidered with silk, or else are woven into shawls, the thread being previously dyed 
and wound-off expressly for the purpose. The shawls in which the pattern is pro- 
duced in the loom are the most valuable ; in others, the pattern is pi oduced on a ground- 
work on plain-coloured pashmina by embroidery with the needle and fine pashm 
thread. Such shawls are called amlikar, as opposed to the kannikar, or loom-woven. 

‘‘ The manufacture of pashmina work was first introduced some seventy years 
ago, about the time when Ranjit Singh was commencing to extend his rule over the 
whole PanJAb. It is alipost exclusively conducted by Kashmiri Musalmans. It is 
calculated that soon after the manufacture was instituted, there were about 300 shops 
established in Amritsar in which pashmina work was carried on, and that shawls, etc., 
to the value of ^ ^30,000 were manufactured yearly in the city. Besides what was 
manufactured in the <;ity itself, pashmina work was imported from Kashmir to the 
extent of some two lakhs of rupees in value yearly, and from other parts of the hills to 
the value of about B20,ooo. Part of this was sold in Amritsar, and part exported to 
Hindustan and Haidarabad in the Dakban. The chief mart in Hindustan for export 
seems to have been Lucknow.’ In the year 18;^ A.D. owing to a great famine in 
Kashmir, there was a large influx of Kashmiris into Amritsar. Shortly before the 
annexation of the Panjab, the number of shops established in Amritsar had increased 
to 2,000 and the value of the pashmina work turned out yearly was as much as four 
lalihs of rupees. Also pashmina manufactures to the value of six lakhs of rupees 
were imported yearly from Kashmir, and to two lakhs from Nurpur, Bassaoli, and 
othftT parts of the hills. Now there are 4,000 looms in Amritsar, each worked by at 
least two men, and the value of the pashmina work manufactured yearly is estimated 
at eight lakhs of nip^s, or £80,000, The manufacture, which requires the utmost skill 
and delicacy of manipulation, is learned by the workmen from the earliest childhood. 
Chtoen are apprenticedfsAagfr^Z) to mastw workmen, who after a time pay for their 
services, but usually to their relatives. The payment is made in advance, and if a 
shagird leaves his employer before his advances are worked off, the next employer 
is supposed tp be responsible for the balance. The export of pashmina work from 
Amntsar to^ Europe commenced anout 40 years ago. The amount now exported 
yearly is estimatea to lie in value about twenty lakhs of rup^ees. This includes what is 
imported from Kahsmir and other places for re-exf^rt. Of this, sixteen lakhs’ value 
IS exported by European merchants settled in the PanJAb, and four lakhs* value by 
native merchants* . 
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** The Amritsar long" shawls of the first quality are sold at from R400 to B500 each; 
the same of the second, from B300 to R400 ; and of the third, from B200 to R300. 
Square shawls are sold, if of the first sort, from R250 to B300; of the second sort, 
from B 1 75 to 1^250; and of the third sort, from B125 to B200. Jamaiaars (a 
kind of shawl distinguished by always having a stripe, flowered or plain, as the pre- 
vailing pattern) and rumals (square shawls) fetch from B25 to B50. 1 he needle- 

work rumals are sold at from B15 to fi75. Shawls of the finest quality are made 
of the Changthani wool, which is imported 'tizd Kulu and Sabathu, and is sold there 
at about B2 a seer. This pashm contains a large admixture ol the coarser hair of 
the shawl-goat and requires to be cleansed before spinning. This operation is per- 
formed with much difficulty.^ The second sort of shawls are made from a mixture 
(half and half)^ of Changthani and Kirmani wools, and it is very difficult to detect the 
admixture. The shawls of the third class, mz,,jamawar rumals with straight lines 
and all other inferior sort of pashmtna are made entirely from Kirmani wool. The 
price per seer of this wool is fii-io annas 3 and as it contains only a small quantity of 
coarse hair, the weavers have less trouble and more profit in using it. 

“ The inferiority of Amntsar shawls to those of Kashmir has frequently been 
noticed, and is variously attributed to the air and climate of Kashmir, the quality of 
the water used in dyeing, etc. All these causes may to some extent be admitted. 
But the most prominent cause of the superiority of the Kashmir fabric is that the 
adulteration of the shawl-wool with that of Kirman is never practised. Indeed, the 
Kirmani wool is not allowed to be brought into Kashmir. Another reason is that in 
Kashmir the process of removing the coarse hair from pashm, and spinning, are 
much more carefully performed. On the other hand, the scarlet colour of Amritsar 
is superior to that of Kashmir, the lac dye used being cheaper, and therefore less 
adulterated. The Amritsar blue and green are said to be also finer than the corre- 
sponding colours in Kashmir. Whatever may be accepted as the true cause of tt»e 
difference there can be no doubt the real Kashmir shawls invariably command a higher 
price in the market than the Amritsar Fabrics, {journal, Indian, Art, July /5<?5.) 

GuRDASPUR. — “ For many years the shawl-weaving trade in the Gurdaspur 
district has been in a declining state. At Shujinpur, Dera Nanak^ Pathankot, and 
Batala in this district there are Kashmiri weavers and embroiderers who scarcely earn 
enough to keep body and soul together. They are practically the slaves of dealers, 
nor do they receive as wages more than two or three annas a day. The Englishman, 
seeing the squalor and misery of their lives in the midst of a thriving indigenous agricul- 
tural population, and knowing that, so far as Europe is concerned,, the Kashmir shawl 
is dead, wonders that the manufacture survives at all, and that even tolerable work 
can.be produced under such desperate conditions. It is not clear however, that the 
state of the Kashmiri weaver at its best was much better than it is now. The finest 
shawls ever exported from the Happy Valley” were the work of half-starved artizans 
and the condition of Kashmfri immigrants in British India, though bad enough, 
is much better than in their own country. The persistent survival of the trade is 
worth a passing notice. It seems to be due to the fact that for nearly a century the 
shawl has been considered anjessential article of the cold weather costume of the 
upper classes of Native society throughout the country, and that this fashion is but 
slowly giving way. It is quite true that in Bengal and the Presidency towns a 
chapkan of broad cloth of European make is found more comfortable and more con- 
venient as a working dress than the costumes of the land. But there are very few 
among the coat-wearers who do not also possess shawls; and as a set-off to those who 
have become Europeanised, we must take into account the large number of the 
lower classes who formerly wore nothing but cotton, but whose prosperity is now 
marked by the wearing of shawls or scarves. In every town of importance there are 
shawl-dealers, while travelling hawkers visit the regions where a regular dep6t is not 
established. During the time of the Franco-German war I have s&n crowds of Kash- 
miri weavers listening with excitement to telegrams from the seat of war, and audibly 
cursing the cruel Germans for destroying the trade in the best shawls formerly taken 
by Pans. Yet, though the cessation of the French demand was a serious blow, and 
though Indian dealers have had cause to rue their connection with the London market, 
where their consignments have been disposed of by auction at ruinously low rates, and 
though European manufacturers have copied their fabrics and appropriated their 
names, there is still within the limits of the Indian Empire a larger market than is 
generally suspected. The unseen zenana absorbs a vast quantity, m addition to 
those worn by men. So, although the workmen fares but poorly, the dealer, on the 
whole, seems to hold his own. 

" The work turned out in the Gurdaspur district, though resembling that of 
Kashmir and Amritsar, is not often of the best quality. Shawl edgings for attach- 
ment to plain fabrics, zsid jamawars, a shawl of coarse wool woven in broad $tripes 
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of pattern, known in European trade as 'Turkish shawls,’ and sometimes sold as 
veritable products of Stamboul, are the most characteristic things of local production. 
The woollen cloths known 2^spattu, alwan, malida, etc., are also made in small 
quantities. Much of the Gurdaspur work is disposed of at Amritsar. At Dera 
NAnak, the birth-place ofGeru Ndnak, the founder of the Sikh development of 
Hinduism, the cheapest Indian work— if not the cheapest woollen weaving m the 
world — is produced ^ for a coloured /as may here be had for R1-4 annas. 

Mixed Fabrics. — Lois and wrappers of cotton thread and country wool in the 
proportion of two-thirds cotton are made at Pathankot, Suianpur, and Dinanagar, 
and exported from these small towns to Amritsar, the North-West Provinces, Oudh 
and Bengal. The value of these goods is estimated at R4o,ooo, At Fatehgarh and 
one or two other places all wool lois or blankets are made, Pcishmina, or shawl 
wool, is not used in these coarse webs, but wool from the Shahput district and the 
hills nearChamba.” {Journal^ Indian Ari^ OcL 

Ludhiana,— "The producfion of fine shawls has now almost ceased. The 
Franco-Prussian war put a sudden stop to the manufacture of shawls above the value 
of R 100. Incidentally it conv^ted the population of Amritsar and Ludhiana to 
warm parti2anship of France. Crowds of eager listeners used to collect at the railway 
station where the telegrams from the seat of war were read to them and received with 
loud expressions of satisfaction or disappointment as the French seemed to gain or 


lose. 

" The decline in the French demand, however, was not the only cause of the falling 
off, which reduced the number of pashmfna looms from 1,200 to 300. The Govern- 
ment and, dutifully following its example, the Durbar of Native States, no longer take 
goods shawls to be given as khfllats. The few shawls that appear on the trays laden 
with carriage clocks, gold-mounted rifles, musical boxes, epergnes and other knick- 
knacks presented at Durbarslfrequently travel back to the toshakhana, and might 
almost be considered as State theatrical properties. The management of the London 
sdes to which goods are sent from Amritsar and Ludhiana has been more in the 
interest of the London buyer tiban in that of the distant maker, 

** Syud Ahsan Shah, an Honorarjr Magistrate and shawl merchant of Ludhiana, 
writes that there is dishonesty and combination among the principal bidders, who 
purchase the lots at very low prices, and then divide the profits among themselves. 
A Parsi gentleman, named Hormasjee, who was present at the auction in London, 
says that bigger merchants make a combination and stop all competitions from petty 
traders. They purchase the lots themselves at very low prices, and then sell them 
to petty traders at a great profit. They also put the balance of their old stock to 
auction with a view to reduce the market value of fresh goods imported from India, 
and again purchase them to their advantage. Large stocks of goods for sale and 
want of competition thus reduce the market value of the goods, and traders are 
obliged to part with their stocks at a loss. The shawl trade has consequently de- 
clined, and out of 300 looms, only 200 now turn out superior stuff ; the rest manufac- 
ture coarse stuff only, 

" From this it would appear that 'the knock out auction ’ is not confined to Jew 
furniture brokers, and the lower ranks of commercial life in London. It must be 
admitted that the practice of consigning annually large quantities of goods to a 
limited number of dealers to fetch what may be given invites combination of the kind 
described by the worthy Magistrate of Ludhiana. The traders on this side are neither 
strong enough or united enough to combine to establish their own agehey in London, 
nor would they be able to reach the limited and select market now commanded by a 
ring of dealers. On the part of these latter it is only fair to say that they complain 
at times of adulteration of goods professing to be pure pashmina with inferior wool. 
It is indisputable, however, that, on the whole, the Indian producer gets the worst 
of it, and it is heartily to be wished that he could find a direct means of reaching the 
purchasing public in Europe. In some years consigments have turned out more 
disastrously to the exporters than would be readily believed, and the fact that Indian 

f oods may be sometimes purchased retail in Regent Street at a lower price than any 
ealer will part with them for in India, is one corroboration of their complaints. The 
merchant already quoted gives the following' average prices of the pa^mfna goods 
now made 


"Rampuri shawls, four yards by two, first quality, R60 each 5 second quality of the 
same size, R15. A shawl .three yards by one and a half of good quality is worth R20, 
and 'the smaller size of inferior make R8. Good woollen stuff, double warp and 
woof, R8 to R20. Jamawars, striped colour-woven fabrics, from R5 to R20. Chadar 
joras used by Natives from R20 to R50, and rumals from Rio to Rfio. Syud Ahsan 
Shah estimates the aaaual outturn of the Tudhiana manufactures jaa follows ,: — 
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** The trade, it will be seen, though it is a comparatively recent one, dating from 
1833 has undergone some vicissitudes, which began before the Franco-German 
war, with the extinction of the Native Goveinment of Oudh. It does not seem likely 
to receive any great impetus in the future, but the consumption of shawls is so large 
among the upper classes of Natives that it must be long before it dies out altogether. 

'‘It is for its weaving industry, however, that Ludhiana is principally famous; and 
this is of two sorts — woollen and cotton. The former of these, the manufacture of the 
cloths known as pashmfna and Rampuri chadars fiom Tibetan and Rampur wool, 
is at present entirely in the hands of the Kashmirf colony, although some of the country 
weavers are said to be picking it up. The raw material is of two classes — pasham or 
the fine wool of the Thibetan goats ; and RampuHan^ or that of the nearer hills. 
The former is said to come from the Barfani country, which is rather indefinite geo- 
graphically. Both wools are brought finally from Rampur, which appears to be the 
entrepSi of the trade, by the gaddts or hill men. These men used to take the direct 
route via, Rampur; but now generally reach Ludhiana from Umballa by rail. Within 
recent years {20 or 30) a third class of wool has begun to be imported from Kirman, 
in Persia, vid Karichi and Lahore; and this is used as a substitute for Rampur wool. 
The wool from the hills is brought here in the months of October and November, and 
the annual amount of the sales is estimated at Rso.ooo. The purchases are made, 
in the first instance, by Hindu merchants, who take large amount of it, and retau 
them to a second class or traders, or to the Kashmiris. The wool is spun into thread 
by women of all classes, Hindu and Muhammadan, rich and poor ; and any woman 
can earn from rupees three to four a month by this. The Kashmiri^ gets a few 
rupees worth of wool or thread from the merchant (mahajan) and weaves it into chadars 
or piece 6 to 8 yards long and to yards wide (Kashmiri measure). The 
cloth is of two descriptions — pashmind and nagii pashmind, the former entirely of 
pashm, and the latter a woof {bdna) of pashm on a warp (pdna) of Rampur wool 
and sometimes of Kirmani. It is deagnated generally as alvodn, and is white in 
colour when it comes off the loom, but may be dyed red,^ green, etc., according to 
taste. The chadars are purchased by well-to-do Natives for wearing over the 
shoulders like an ordinary cloak, the piece being cut into two lengths of about three 
yards each, which are joined at the corners and worn double. The shawl industry 
\$dl baft), or the weaving from pashm thread of Kashmir shawls was perhaps the 
most important branch of all, but it has never recovered from the complete stoppage 
of the trade in these articles on account of the Franco-Prussian war (1870}. It is 
said that there were upwards of i,ooo Kashmiris engaged in it before that time, and 
an outturn of more than Ri, 00,000, worth of shawls; but France was the principal 
customer, and has ceased to take any since 1870 5 and there are now not more than 
100 looms (single), the rest of the weavers having turned their hands to what they 
could, many being reduced to beggary. There appears now to be no demand any- 
where for good shawls. Native States used to take them for dresses of honour, etc,, 
but do not now to anything like the same extent. The only shawl work at present 
done is in coarse wool, what we know as jamevidrs* These are^ worn by Natiyes as 
cloaks and are also exported towards Persia, where they are said to be used for v^st 
cloths, or are cut into strips for borders of chogas, little fine work is still done 

in m^ng borders for doaks, the centre-piece being plain aVmdn, The coarse work 
turned out is not worth an hundredth part of what the fine shawl work ms, a piece 
of jdmevidr selling for a few rupees, where a shawl would have sold for'R2oo to 300, 
An ordinary chadar oipashmina costs R20 to 30, and of nagii pashmina, R15 to 20. 
The looms are almost entirely single, and not more than two or three m^ ever work 
together, unless where apprentices learn the art from a master w^ver. The district 
return gives 900 looms with 960 weavers, but A'hsan Shah, who is the representative 
of the body of Kadimfrfs, gives an estimate of 400 looms with 1,300 ^ men and ,boys, 
weavers and apprentices. The Kashmiri population of the district is returned m the 
recent Census as 2,492, but a large proportion of these are in service or have other 
occupations. The pashmina and Rampur chadars of Ludhiana sell all oyer India; 
and the value exported is estimated at if lakhs, but the industry is said to have | 
earned a bad reputation in recent years owing to the mixture of the inferior Kymam 
wool. The pashmina is mostly bought up from the weavers by large meroiants, l 
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either Hindus or Kashmiris. On the whole the pashmina industry appears to be 
on the decline, and Ahsan Shah says that the weavers are leaving the town, ast he 
cloth is becoming a drug m the market. The Kashmiris also knit stockings, gloves, 
etc. There are a good many looms at which common country blankets are woven 
by Mashhis (Chuhias or Chamars converted to Sikhism). The miscellaneous looms 
of all these sorts are returned as 400. 

WOOL AND WOOLLEN GOODS. 

So much of a historic nature has already been mentioned in the various 
provincial sections of this article, that it does not a r pear necessary to 
attempt to trace out the Indian Wool Trade from ancient times. It may, 
however, be said that wool was known to the earliest classic writers of India, 
and that the injunctions of the Institutes of Manu assign wool to be used 
for the sacrificial thread of the Vaisya. Many writers affirm that the art 
of weaving preceded that of spinning, and that the oldest woollen gar- 
ments were plaited of cords of wool much after the fashion of reed and 
grass mats The discovery of the art of felting appears also to have been 
early made and to have been practised by Asiatic craftsmen long anterior 
to the perfection of the industries of spinning and weaving wool. It has 
only been within recent times, however, that the explanation of this remark- 
able property has been made out. It was seen by Youatt, in 1835, that, when 
viewed under the microscope, wool was composed of very fine fibres more or 
less densely coated with minute scales, and that these fibres were curly and 
elastic. The scales or imbrications were further observed to differ in shape, 
arrangement, and number according to the breed of sheep. The long- 
stapled^ wools were found to have fewer imbrications, to be less curly, and 
to manifest the property of felting to a very^ much less extent than the 
short and very scaly wools. The shrinkage in felting is by some writers 
supposed to be also due to a certain amount of solution of the fibre taking 
place. It has, for example, been noted that the tendency to felting is en- 
hanced if wool be washed or boiled in hot water, and still more so if acid 
be added. The volume and weight of the fabric is seen to dimmish and 
the felting to become greater with each succeeding washing. The decom- 
position or washing out of the contents of the fibriles is thus supposed to 
facilitate interlacement, curling is increased, and the retention of that 
condition is viewed as at once intelligible when the agency of the scales is 
further taken into consideration. So very much does the successful utiliza- 
tion of wool depend on the nature of the fibie, that it becomes of paramount 
importance in selection and improvement of breeds of sheep, intended to 
be fleece-yielders, to ascertain the tendencies ot this character. The wool 
of the major portion of the sheep of India is so deficient m scales that it 
has come to be regarded as hair rather than wool. Whether it be possi- 
ble to improve this property, under tropical influences, is a point of the 
gravest doubt, but, at all events, the recent expansions of the woollen trade 
of India may, with perfect safety, be said to have been into regions known 
to produce woolly^ fleeces. It would be beside the scope of this article 
to deal with the origin and development of the British woollen manufac- 
tures ; the reasons why Bradford naturally became the centre of the trade ; 
the indebtedness to Flanders 5 or the discovery at Worstead in Norfolk of 
a peculiar method of carding and weaving that gave the name worsted to 
certain yarn. Suffice it to say that the mode’*n European manufactures are, 
at the present day, regarded as far inferior to the articles formerly turned 
out, and largely so, through the fact that garments after a shower of rain 
are apt to shrink so seriously as to be unwearable. The manufacturer is 
accused of having so manipulated his goods that the natural felting takes 
place in the purchasers’ hands The discovery of a method of utilizing 
goats’ and other hair along with wool and of working up old woollen mate- 
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rials into new fabrics (shoddy) have also greatly lowered the high esteem 
in which European woollen goods were formerly held. Indian wool appears 
to be mainly used in Europe in the manufacture of carpets, rugs, and 
blankets.^ Throughout the length and breadth of India wool- weaving may 
be met with, but mainly in the preparation of coarse blankets of a wool for 
which there IS little or no market in Europe. Carpet-weaving, in spite of 
all that has been said to the contrary, still flourishes, and that, too, outside 
the precincts of the jails. But it is in the Panjab and Kashmir that a 
high class indigenous industry exists in wool. In the Panjab, owing to 
the conservative policy of the rulers of Kashmir, the quality of the goods 
turned out is very inferior to that of Kashmir itself. Some writers have 
tried to advance the idea that there is something in the climate or water of 
Kashmir favourable to wool- weaving. But the superiority of the goods of 
that State can easily be accounted for by the policy that has secured the 
better qualities of shawl-wool and thereby favoured the weavers of Kash- 
mir. With a protective measure that retained to them the finest wools, it 
would have been strange indeed had the weavers of that State not attained 
to a higher pi oficiency than their fellow-countrymen colonised in British 
territory So completely, in fact, has the shawl and pashmina industry of 
the Panjdb been starved of the better wools that for many years now the 
fleece used up by the looms in the Panjab has been drawn mainly from 
Persia. The amount of true pashm woven in the Panjib is, in fact, very 
small. Amritsar is the Bradford of India, but it has had to share the fate 
of competition in the production of cheap and inferior goods for a popular 
market. The industry is, however, a fairly flourishing one and of consider- 
ably greater importance than that of Kashmir. Within recent years also 
several large power-loom woollen mills have been established in India to 
produce goods in direct opposition to the imports from Europe. The 
degree of success that has attended this branch of the Indian woollen trade, 
the reader will have some means of judging of, by the statistical inform- 
ation furnished below. But enough has, perhaps, been said to illustrate 
some of the leading governing factors in the Indian wool and woollen goods 
trade. In fact the remarks that follow will be seen to be referred to two 
main sections {a) R\w Wool and [b) Woollen Goods. Each of these 
being discussed under two sub-sections, viz., imports and exports, 
and the whole classified under the headings External Trade by Sea ; Trans- 
frontier Land Trade; Coastwise Transaction; and Internal Trade. As 
manifesting the modern character of the Indian external transactions in 
Raw Wool, it may be pointed outthatm Milburn’s Oriental Commerce (a 
work published in 1813) theie is no separate article devoted to wool 
such as occurs on Sugar, Silk, Jute, Cotton, Indigo, etc. The Kashmir 
trade in shawls and fine woollen goods existed, however, and is briefly 
dealt with, but almost the only notice of w^ool is the occurrence of the name 
in a list of things that were not admissible at the Government Customs 
House at the Bombay Bunder, but which could be taken in at the Muzjid 
Bunder.’’ In 1805 the Bombay imports of woollen goods were valued at 
^3,45,299 for, say, £34,529), last year (1890-91) the Bombay imports of 
woollen goods were valued at R 74,1 8,526 (or, say, £741,852), and the total 
imports of woollen goods for all India at Ri,8i,82,i26 (or, say, £1,818,212) 
The first record of exports of raw wool appears to have been in 1834 when 
the quantity that left India was given at69,944tb. Once started, however, the 
traffic appears to have progressed rapidly. It stood at 486,5281b in 1835; 
1,196,6641b in 1836 ; 2,444,01906 in 1837, and passing over a gap of 35 years 
it became 24,122,5621b. Up to about that date the distinction did not 
seem to have been considered necessary into Indian wool and foreign wool 
re-exported from India. By the latter is mainly meant the \^ool imported 
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in the first instance by sea from the Persian Gulf or across the land fron- 
tier into Sind, the Panjdb, the North-West Provinces, and Bengal. Within 
recent years, partly through the establishment of direct communications 
with Europe from Kardchi and partly to the facilities that now exist, 
through the Sind-Pishfn (Kandahar) Railway in carrying Baluchistdn, 
Afghanistan, Kandahar, and other trans-frontier wools into Sind, the traf- 
fic in foreign wool has assumed very considerable proportions. The ex- 
ports of Indian and foreign wools conjointly came last year (1890-91) to 
34,133, o59Bb and the previous year they stood at 38,272,5281b. Thus in 57 
years the exports of raw wools from India had increased from 69,9441b to 
34,133,059ft. The re-exports are, in fact, rapidly becoming a leading 
feature of India’s wool traffic. Twenty years ago they stood at only 
128,342ft. The returns of the Indian trade in wool are, in fact, replete 
with startling evidences of expansion, and these give very possibly but a 
foretaste of a still greater future. It will be seen in the special article on 
Skins, Vol. VI , Pt. III. pp. 244—250, that the writer has endeavoured to 
show that the Indian flock of sheep and goats cannot possibly be less than 

50.000. 000, since the skins supplied annually to the foreign and local mar- 
kets come to well on to 40,000,000. But of that flock, perhaps, more than 
half are goats, and of the remainder a large percentage yield so inferior a 
fleece that, when clipped and sold, it is generally classed as hair instead of 
wool. It is the wool, however, of the village weavers of coarse blankets, 
rugs, and inferior carpets, but which, as a rule, escapes registration, since it 
is mainly used up locally. The wool of Indian commerce, to a very large 
extent, is imported across the land frontier or is derived from the Native 
States of Rajputana, Kattywar, Cutch, and of the Panjab and the Hima- 
laya. The only, sti ictly speaking, Indian wools that figure in trade re- 
turns are those of the Deccan and the mountainous tracts of South 
India. A writer quoted above (in the provincial sections) estimates that 

30.000. 000 sheep in India yield iii,ooo,ooolb of wool, or about 4fb a head 
per annum. It is more than likely, however, that the sheep of the plains 
of India do not yield, on an average, much over i|ft a head. Indian sheep 
are generally sheared twice a year, in Spring and again m Autumn, 
and at each shearing it is certain the average yield does not exceed one 
pound. But, apart from this fact, it is very doubtful indeed if there be 
30 million fleece-yielding sheep in India, if even so large a flock exists 
at all. Mr. F. M. W. Schofield (Notes on the Wool Production and 
Wool Trade of India) accepts the assumption of 30 million sheep, and, cal- 
culating 2fe of wool per head with 20 per cent, added for the wool, hair, 
etc., of all other animals (used up along with, or as substitutes for, wool), 
he gives the total production at 72 millions or reduced to a population 
of 250 millions as equivalent to a consumption of -Ith of a pound against 
2|ft"in England. But such a calculation is obviously misleading, for, 
unless each district produces its own supply, the registration of transac- 
tions from district to district and province to province gives no indica- 
tion of even a consumption of |th of a pound. The modern features of 
the trade may be said in fact to point to a decline in the external demand 
for the so-called Indian wool, with a compensating increased consumption 
of the foreign wools of India. The exclusive location of the external traffic 
in a limited area argues against an extensive supply diffused all over 
India. This mmy be exemplified by the returns of 1 890-91 : — ft 


Indian wool exported from Bombay . . . . 15,318,510 

Foreign do. do. ^ Z>9ZO»3^o 

Indian wool exported from Sind .... 5,006,076 

Foreign do. do 8>857,856 

Total . 33,112,802 
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This leaves^ therefore, a little over one million pounds to have been 
exported from the whole of the rest of India. Before discussing the 
traffic in India generally (foreign and local), it may be as well to examine 
the sources from which Sind and Bombay obtained their supplies. 
During the year in question Sind imported 10,420,2561b of wool, mostly 
by the Sind-Pishm (Kandahar) Railway. Of these imports Karachi re- 
exported almost entirely to England 8,857,8561^ and consigned the 
balance by coastwise trade to Bombay from whence it was re-exported to 
Europe. Thus it may safely be said that of the modern exports of 
wool well on to one-third are carried by the railway that taps Baluchis- 
tdn and Afghanistan, But of the Sind local woof a large proportion is 
drained from the Panjdb and Rajputana, though the sheep of Sind are 
also fleece-yielders. Turning now to Bombay it will be seen that during 
the past ten years the imports coastwise have greatly fallen off, with the 
establishment of direct trade from Karachi to Europe It may, however, 
be affirmed that the present traffic comes m round figures to 7 million 
pounds, drained from Sind, Kattywar, Cutch, and Madras. This leaves, 
therefore, some 12 or 13 million pounds to be accounted for. But an 
examination of the rail and road traffic reveals the fact that the imports 
of the port town of Bombay are derived mainly from Rdjputana (6 to 8 
million pounds); from the Panjab (3 to 4 million pounds); and from 
Bombay Presidency (2 to 3 million pounds). Of the imports from the 
Panjab a certain percentage is doubtless Rdjputana, Afghan and 
Himdlayan wool that merely finds its way via the Panjdb to Bombay. 
In the Railway returns the distinction is not made into Indian and 
Foreign Wool, so that it is not possible to classify the returns. Enough 
has, however, been said to show that the wool exported from India to 
foreign countries comes from Baluchistdn and Afghanistan, Sind, Rdj- 
putana, Kattywar, and Cutch, and to a much smaller extent from the 
Panjab, Bombay, and Madras. 

It is perhaps unnecessary to discuss this subj'ect any further, since the 
tables that may now be furnished will fully exemplify the conclusions 
that have above been drawn, as also many other significant features of the 
Indian Wool Trade. 
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I.— FOREIGN TRADE IN RAW WOOL AND WOOLLEN 
GOODS. 


FOREIGN. 


A. — Raw Wool. — The Foreign is not only by far the most valuable Raw Wool, 
section of the Indian Wool Trade, but the one of which the most precise in- IO24 

formation exists; it will be seen to be illustrated by tables I. to X below. 

Should future research prove the local trade in wool as co-extensive with the 
foreign, the facts regarding the latter must still remain of primary im- 
portance to the European manufacturer. Indeed, it may safely be said 
that India’s interest in wool, so far as is presently known, is in the imports 
of British goods and the exports of raw wool. But the demands of the people 
of India for woollen fabrics are necessarily infinitely more restricted than for 
cotton or even silk. The local industries may, therefore, be regarded as 
engaged on the two extremes, the very coarsest blankets and the finest 
shawls and carpets. These local industries cannot, however, be viewed as 
holding a very high position from a national standpoint, though the luxu- 
rious manufactures of Kashmir and even of the Panjdb surpass in delicacy 
of texture and beauty of design anything turned out by the power-looms 
of Europe. The woollen goods of every-day use are mainly, however, 
supplied by Europe, and the woollen mills that exist in India cannot 
be regarded as having as yet anything like exercised comparatively the 
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influence effected upon external supply, that has been attained by the cot- 
ton and ]ute manufacturers. 

Table I. 

Raw Wool Trade of India with Foreign Counifies 


Years. 

Imports. 

Exports (Foreign wool) 

Exports (Indian produce) ^ 

1871-72 • 


a 

1,511,421 

R 

4,23,419 

ft 

128,342 

R 

37,986 

ft 

24,122,562 

R 

90,38,997 

1872-73 


1,733,884 

5,27,053 

426,634 

2,35,844 

20,394,718 

83,80,418 

1873-74 


1,254,900 

3,85,524 

647,826 

2,84,966 

20 , 333,372 

93,83,357 

1874-75 


1,542,757 

4,27,717 

152,353 

6o,lSx 

21,290,782 

95,99,009 

1875-75 


1,749,188 

4,55,007 

370,944 

1,55,401 

23,767,692 

1,09,42,002 

1875-77 


2,145,584 

5,32,116 

531,354 

2,55,415 

24,056,767 

1,07,73,720 

1877-78 


2,340,135 

5 , 86,454 

537,560 

2,31,999 

33,075,323 

94,36,448 

1S7S-79 • 


2,722,041 

5,27,721 

1,223,166 

5 , 13,449 

26,568,518 

1,05,84,574 

1879-80 , 


3 , 564,939 

8,72,729 

2,298,058 

9,18,270 

26,368,794 

1,09,59,723 

iSSo-Si 


2 , 775,554 

7,23,434 

3 , 145,431 

15,64,873 

22,602,690 

1,01,41,371 

1881-82 • 


2,990,077 

7 , 54,350 

5,175,734 

22,76,945 

21,580,618 

81,45,513 

1882-83 ■ 


2,781,257 

6,89,313 

4,819,024 

21,34,270 

21,561,303 

79,04,058 

1883-84 . 


2,525,942 

5 , 51,358 

5,198,984 

22,71,611 

20,036,196 

75,58,409 

1884-85 


2 , 591,421 

6,18,212 

6,602,000 

28,02,932 

18,938,173 

71,35,760 

1885-85 • 


3 , 095,025 

7,77,217 

8,179,584 

33,37,918 

23,148,763 

87,23,211 

18S6-87 . 


3,170,582 

8 , 07,573 

10,540,478 

44 , 32,555 

23,208,643 

89,95,517 

1887-88 , 


3,475,085 

9,34,096 

11,207,112 

53,24,909 

23,877,031 

97,33,462 

1888-89 


4,500,219 

12,48,829 

13,156,968 

61 , 95,373 

21,960,848 

96,87,539 

18S9-90 . 


5 , 100,556 

13,57,440 

14,402,296 

69,35,273 

23,870,232 

1,08,56,357 

1890-91 . 

‘ 

4,235,826 

1 1 , 56,154 

12,788,216 

62,46,808 j 

21,344,843 

96,83,323 


Cleaningr 

& 

Assoptingf. 
Conf, with 
S9^ S97> 
fOj 611, 633* 

1625 


pi>. 

610 


The more striking features of the above table will be found alluded 
to in more than one place. But it may be here pointed out that the 
imports of foreign wool have increased from to, say, 5 million Ife 
during the past twenty years. This result, it will be seen b^ Table II., 
has been mainly through the larger imports of Mekran and Persian 
wools. The re-exports have immensely expanded, from 128,3421b 
to 12,788,2163b. This has been entirely through the great facilities 
effected by Kaidchi. ^ Wool can now be shipped direct from Sind to 
Europe instead of having to bear the expense of transit to Bombay It 
IS also cleaned, assorted, and baled in Karachi and also in BombaV} by 
methods which are year by year made to conform more and more with the 
necessities of Europe. Although all writers are agi ecd that there is still 
great room for improvement in these directions, still the increasing pi ices 
paid for Indian and re-exported Indian wool, show that progress is being 
effected, It is scarcely necessary to comment on the exports of Indian wool. 
The trade appears to have been stationary for the past twenty years at least. 
Many writers, indeed, hold that the restriction of grazing lands, through 
extension of cultivation, and the establishment of forest reserves, preclude 
any material enhancement of the traffic in Indian wool. The requirements 
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of the country, it is urged, are already contending with foreign demand FOREIGN. 

so that this side of the Indian wool trade may possibly decline rather than 

expand. Raw Wool. 


Table II. 

Analysis of the Imports {by Sea) of JRaw Wool from Foreign Countries* 


Imports. 

1626 


Countries 
from whence 
Imported. 

1875-76. 

i88o-8i. 

1885-S6. 

1890-91. 



R 

ft 

R 

ft 

R 

ft 

R 

U. Kingdom , 

... 




49,237 

31,938 

55,096 

45,990 

Germany 

... 

u. 

... 



... 

I 

3 

Aden , , 





7,896 

1,149 


... 

Arabia 

Mekran and 
Sonmfani . 

52,304 

7,278 

31,864 

6,42s 

47,566 

9,451 

60,328 

15,358 

735,746 

1,33,058 

1,294,328 

2,50,847 

4,43,598 

1,018,871 

1 , 53,719 

5,44,843 

789,673 

1 , 21,595 

Persia. 

945,909 

3 , 10,747 

1,370,460 

1,873,946 

3,201,212 

115,801 

9,28,310 

Turkey in Asia 


76,792 

21,497 

12,768 

3,308 

34,230 

China (Hong- 
^Kong) 

11,300 

2,550 






... 

Straits Settle- 
ments . 



S,88o 

400 

673 

70 

Australia , 


... 

... 

... 

78,862 

32,409 

14,144 

10,608 

Others , 

4,029 

1,374 

3,200 

1,067 

... 



Total . 

1 , 749 , 188 

4 , 55,007 

3 , 775,554 

1 7,23,434 

3 , 095,026 

7,77,217 

4,336,826 

11,56,154 

Provinces to 
which Im- 
ported— 
Bengal , . 

Bombay , 

319 

148 



85,174 

32,917 

4,55,284 

50,196 

42,313 

1,024,445 

3,l2,Sio 

1,294,920 

3,66,406 

1,680,208 

1,329,644 

3,199,497 

9,07,733 

Sind . . 

724,298 

1,41,838 

1,480,634 

3 , 57,028 

2,89,016 

987,132 

2,06,115 

Madras . . 

I 2 d 

411 

... 

• 

... 

... 

t 1 

3 

Total , 

1,749,188 

4 , 55,007 

2 , 775,554 

7,23,434 

3,095,026 

7,77,217 

4,236,826 

11 , 56,154 


With regard to the foreign imports of raw wool it is perhaps only 
necessary to add to what has already been said that the growth of the 
transactions from Persia is the most noticeable. It is somewhat re- 
markable, that the pashmina manufacturers of Amritsar should prefer 
the Persian to the wools that are brought to India across the land fron- 
tier. This appears to be the case, however, since the rail-borne trade 
shows a very extensive export from Karachi and Sind to the Panjab. 
Thus in 1888-89, 5,062 maunds were imported by the Panjdb, of which 
Karachi furnished 3,678 maunds (or, 301,5961b), and Sind 571 maunds. 
But Calcutta also sent 316 maunds to the Panjdb, and this was very 
possibly Australian wool. 

Table III. 


Analysis of the Foreign Wool Exported by Sea from India, 


Countries 
to which 
Exported. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 


ft 

R 

ft 

R 

ft 

R 

ft 

R 

U. Kingdom 

370,944 

1 , 55,401 

3,111,809 

15,50,817 

8 ,I 73 »S 36 

33 , 35,293 

12,645,360 

61,87,848 

France 



33,600 

14,000 

... 

... 

126,056 

50,210 

Germany , 


u. 





16,800 

8,750 

U, States , 

, , 

• It 

• f# 


6,048 

2,635 

... 

... 

Others 

... 


23 

56 

... 


... 

•• 

Total . 

370,944 

1 , 55,401 

3 , 145,431 

15,64,873 

8,179,584 

33,37,918 

12,788,316 

62,46,808 
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Provinces 
from whence 
Exported 

1875-76. 

1880-81 

iSSs-86. 

1890-91. 


ft 


ft 

R 

ft 

R 

ft 

R 

Bombay 

370,944 

1,55)401 

1,069,824 

4,55,390 

2,425,024 

10,82,998 

3,930,360 

0 

00 

Sind . 

... 

... 

2,075,58s 

11,09,427 

5)754,560 

22,54,920 

8,857,856 

44,22,638 

Bengal . 

... 


22 

56 

... 

... 

... 


Total . 

370,944 

1,55)401 

3,145,431 

15,64,873 

8,179,584 

33,37,918 

12,788,216 

CO 

0 

00 

1 


Table IV- 

Analysis cf the Indian Wool Exported by Sea from India, 


Countries 
to which Ex- 
ported. 

1875-76. 

1880-81. 

1885-86. 

1890-91, 


ft 

R 

ft 

R 

ft 

R 

ft 

R 

U. Kingdom 

23,717,020 

1,09,24,836 

22,374,128 

1,00,35,598 

23,031,102 

86,78,713 

20,945,851 

94,53,962 

France • 

35,532 

12,416 

134,988 

54,442 

10,752 

3,000 

334,064 

1,84,861 

Italy 

... 

... 

... 

... 

... 

... 

i»344 

600 

Austria . 

20 

200 

... 

. . 


... 

... 

... 

U. States . 

15,120 

4,SS0 

24,590 

13,631 

42,000 

9,907 


.. 

Japan , 

... 

... 

68,648 

37,690 

59,136 

30,900 

73,584 

43^800 

Mekran , 



336 

10 

... 

... 

... 

... 

Others . 


... 


... 

5,773 

691 

... 


Total . 

23,767,692 

1,09,42,002 

22,603,690 

1,01,41,371 

23,148,763 

87,23,211 

21,344,843 

96,83,223 

Provinces 
from whence 
Exported— 

Bengal 

10,848 

4,688 

14,865 

7,357 

*4,077 

4,516 

712,267 

3,48,020 

Bombay , 

16,200,512 

69,76,364 

21,005,312 

93,36,046 

17,313,354 

66,44,647 

15,318,510 

70,84,188 

Sind 

7,556,332 

39,60,950 

1,576,485 

7,96,468 

5,792,232 

20,71,08s 

5,006,076 

22,06,680 

Madras 


... 

6,028 

1,500 

29,100 

2,963 

307,990 

44,335 

Total , 

33,767,692 

7,09,42,002 

22,602,690 

1,01,41,371 

23,148,763 

87,23,211 

21,344,843 

96,83,223 


Woollen 

Goods. 


1628 


B.— Woollen Goods — Following the course pursued with the raw 
wool a statement may in the first place be furnished of the Imports, Re- 
exports and Exports, of Woollen Piece Goods, Shawls, Braids, etc., since 
1871-72. The table No. V, of Imports shows a steady expansion of, say, 
from 5 million yards of woollen piece goods in 1871-72, to 13,110,184 yards 
in 1850-91. The trafific in shawls is no less remarkable, these having in- 
creased from 321,284 in 1875-76, to 1,085,727 shawls in 1890-91. This 
practically expresses the Bengal demand for English gaudily-coloured 
shawls which have become articles of a gentleman’s dress. 
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Table V. 

Imports of Woollen Goods from Foreign Countries. 


Piece Goods. 

Shawls. 

Braids, 

Other Sorts. 

Yards. 

R 

No. 

R 


R 

ib 

R 

4,456,140* 

6,872,570* 

• 6,068,538* 

44,92,650 

65,43,571 

58,26,143 

49,93,576 

72,50,456 

{ 

^ turns. ^ 
321,284 


( 

3 turned f 

1 m a or f 

1,99,029 

2,93,718 

1,80,883 

) No C 

4,50,257 

3,58,010 

6,82,082 

; 5,043,28:* 

i 7 j 233»629 

10,14,939 

t. grosses. J 

137,119 

164,638 

3,54,168 
2,60, 1 13 

) c. 

369,229 

2,28,111 

1,72,095 

' 6,694,322 

66,48,059 

255,262 

7,55,823 

3,73,043 

490,398 

3,39,596 

1 7,069.693 

62,88,600 

271,460 

7,09,037 

236,546 

4,93,405 

434,345 

3,36,767 

) 7»6 ii,S 49 

70,31,993 

427,412 

9,85,341 

176,350 

3,86,435 

522,865 

3,76,655 

) 7,672,043 

74,70,554 

446,582 

9,23,554 

190,745 

3,50,417 

592,258 

5,34,239 

t 11,254,439 

1,10,94,611 

499,896 

9,62,9981 

222,537 

3,39,872 

687,678 

5,93,818 

i 8,850,816 

92,22,304 

395,622 

7,65,278 

231,427 

4,65,407 

678,024 

7,59,331 

} 6,932,779 

77,53,049 

349,764 

8,09,545 1 

243,783 

4,67,381 

813,714 

8,19,750 

1 9,316,193 

3 10,700,128 

95,70,474 

591,425 

13,21,642 

158,303 

3,04,851 

957,588 

9,73,564 

1,00,33,119 

461,069 

9,56,196 

218,505 

3,88,060 

4,70,726 

955,424 

9,76,022 

5 11,223,258 

1,12,56,264 

616,782 

12,18,054 

263,348 

1,039,134 

899,664 

9,73,572 

7 12,133,627 

3 13,806,388 

1,21,92,515 

740,787 

17,08,130 

290,242 

4,59,356 

9,28,64s 

1,40,37,181 

515,373 

10,73,689 

284,150 

4,94,104 

1,406,454 

15,52,578 

p 11,864,523 

1,18,95,264 

663,984 

16,11,186 

365,250 

6,65,009 

1,267,019 

14,48,040 

D 10,215,322 

1,03,98,967 

901,511 

23,42,540 

274,629 

5,15,266 

1,172,321 

12,95,575 

J 13,110,184 

1,29,51,614 

1,085,727 

29,30,543 

304,710 

5,59,786 

1,437,056 

17,40,183 


* During these years certain articles were returnea as " pairs/* ** pieces/* or numbers 
and were not, as m all subsequent years, expressed in yards The total number of ** pairs, 
pieces/’ etc , which should be added to the figures given, averaged from 30,000 to 4.0,000. 
How many vards these were equivalent to is difficult to ascertain, but their value is given along 
with that of the yards of actual piece goods, so that the column of values denotes the progression 
of the total trade. 

The re-export trade in Kashmir shawls, declined very seriously with the 
loss of the fashion in Europe for these articles. The industry has, however, 
changed its character. The goods now exported are not only very much 
cheaper than formerly but relatively so. The traffic in cheap shawls and 
pashmina goods may, in fact, be regarded as at present on the ascendant. 
To the figures here shown (to obtain any tangible conception of the total 
trade in pashmina), it becomes necessary to discover and^ add the share of 
the exports of Indian woollen goods derived from Amritsar. These are 
very possibly quite as much entitled to the name Kashmir shawls and 
pashmina as the goods returned in the table of re-exports. Indeed, there 
is reason for the belief that a large share of the re-exports are British 
shawls imported by India and re-exported to other countries. The isola- 
tion of Kashmir as a foreign country, along with Baluchistdn, Afghanistan, 
and Persia, leads to considerable confusion in the returns both of the raw 
wool and of the woollen manufactures that in Europe would be classed as 
Kashmir, or Indian shawls, etc., whether made in Kashmir or in Amritsar. 

Table VI. 



Piece Goods. 

Shawls. 

Braids. 

Other sorts. 


Yds. 

R 

No. 

R 

a 

R 

a 

R 

1871- 72 . 

1872- 73 . 

1873- 74 - 

1874- 75 * 

49,457 

98,294 

117,218 

92,697 

57,210 

1,68,689 

1,24,142 

1,23,195 

1 '** 

Returned 
conjointly 
with value 
of piece 
goods. 

... 

Return- 
ed con- 
jointly 
with 
' other 
sorts. 

... 

86,567 

28,206 

13,007 

107 


FOREIGN. 

Woollen 

Goods. 

Imports. 

1629 


Re-Exports. 

1630 


42 a 
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Woollen 

Goods.* 

Re-expopts. 


Exports. 

1631 



Piece Goods. 

Shawls. 

Brains. 

Other Sorts. 


Yds. 

R 

No. 

1 

R 

fij 

R 

i 

! ft 

R 

1875-76 . 

135,552 

1,57,505 


730 



.. 

3,862 

1876-77 . 

131,087 

1,28,471 

2,375 

11,167 


... 

33,620 

31,916 

1877-78 . 

76,764 

96,66s 

... 


5 

36 

122,610 

57,810 

1878-79 . 

136,998 

1,29,138 

2,201 

7,688 

4 

19 

75,363 

37,86s 

1879-so . 

85,524 

1,08,675 

741 

1,954 

50 

75 

94,213 

46,444 

18S0-8I . 

135,077 

1,49,897 

1,128 

4,390 

250 

425 

37,944 

48,539 

1881-82 . 

137,257 

1,81,792 

5,451 

11,612 



83,864 

1,16,686 

18S2-83 . 

142,206 

1,57*288 

2,882 

13,88s 


... 

56,420 

78,803 

1883-84 . 

174,314 

2,04,242 

5,691 

25,955 

90 

200 

110,404 

1,27,694 

1884-85 • 

208,094 

2,22,333 

2,958 

5,871 

252 

384 

79,335 

96,213 

1885-86 . 

264,577 

2,64,522 

3,186 

14,487 

... 

... 

75,829 

83,303 

IS86-87 . 

282,824 

2,90,648 

3,104 

10,624 

... 


118,284 

1,58,852 

1887-ss . 

325,178 

3,38,123 

4,279 

11,233 

.. 

... 

202,117 

2,07,341 

I8SS-89 • 

460,891 

4,28,175 

10,961 

20,864 

295 

835 

251,116 

3,24,058 

I8S9-90 . 

329,609 1 

3,29,220 

10,718 , 

21,322 

... 

... 

317,214 

1,52,944 

1890-91 . 

430,000 

4,49,347 

25,722 

30,517 



227,555 

1*71,334 


The remarks _ already offered, regarding the Kashmir shawls that 
may be included in the registration of re-exports, are equally applicable to 
the statistical information that exists on the subject of the exports of 
Indian shawls and other woollen goods. Indeed, the value recorded for 
the shawls (an average of R53 each) would justify the opinion that many 
of them may have been fairly expensive articles, which in trade would be 
sold as Kashmir shawls, whether made in that State or not. 

Table VII. 


Exports of Indian Woollen Goods to Foreign Countries, 





Piece Goods. 

Shawls. 

Other Sorts. 




Yds. 

R 

No. 

R 

ft 

R 

1871-72 



) .T 

) 

17,391 

16,77,191 


1,60,095 \ 

1872-73 



r No re- 


33,115 

31,25,450 

r No re- 

2,13,503 f 

1873-74 



f turns. 


32,472 

19,97,36s 

f turns. 

1,60,502 u 

1874-75 



) 

) 

28,873 

16,69,787 

) 

3,22,067 j 

1875-76 



331,97s 


30,053 

16,12,980 

102,227 

3,96,947 ^ 

1876-77 



406,629 

2,19,889 

28,385 

16,69,132 

335,615 

2,70,878 

1877-78 



401,780 

2,56,830 

32,970 

15,08,535 

298,611 

3,13,368 

1878-79 



401,788 

2,26,090 

26,113 

12,40,116 

307,046 

3,81,973 

1879-80 



270,875 

1,34,139 

21,378 

8,88,382 

470,474 

4,42,620 

iSSo-8i 



154,587 

1,03,488 

26,601 

15,01,786 

452,217 

4,97,478 

1881-83 



193,561 

1,16,476 

16,652 

12,41,640 

504,117 

6,08,714 

18S2-83 



192,147 

1,38,928 

12,090 

7,71,718 

484,018 

6,72,848 

1883 84 



200,178 

95,266 

12,754 

542,675 

475,322 

5,69,062 

i 8 S 4"85 



155,387 

67,879 

19,759 

6,63,057 

372,406 

4,52,491 

1885-86 



152,047 

84,470 

8,885 

3.08,731 

404,596 

4,14,282 

1886-87 



158,065 

83,197 

7,636 

3,46,218 

401,210 

4,29,907 

i887“88 



212,203 

93,454 

12,045 

4,05,993 

525,384 

6,41,132 

18S8-89 



196,015 

1,46,250 

8,144 

2,66,01 1 

691,653 

8,08,788 

1889-po 



207,783 

1,27,419 

7,253 

3,02,471 

751,363 

8,28,122 

1890-91 



222,546 

95,266 

4,580 

2,43,716 

553,839 

7,02,682 


“onjolntiy^ goods, braids and other sorts, we le given 
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Having now shown the total Imports, Pe-exports and Exports of woollen 
goods for a period of twenty years, it may be useful to analyse the returns 
for each fifth year, so as to show the countries from which or to which the 
transactions have been made, as also the degree of participation m the 
traffic taken by the provinces of India. 

In the table which may now be given it will be seen that the British 
manufacturers practically enjoy a monopoly in the supply to India of the 
wcollen piece goods, snawls, etc., which she requires. Indeed, the only 
competitors against Britain (of any moment) are Germany and Austria, 
but these countries together furnished last year only, say, ^^380,000 worth 
against ;£i,3^i>344 worth (nominal value) of the British goods imported by 
India. 

Table VIII. 

Analysis of the •value Returns of the Woollen Piece Goods^ Shawals etc.f 
Imported into India by Sea from Foreign Countries. 


FOREIGN. 

WoDllen 

Goods. 

Exports. 


Value. 

1632 


Chief Countries from whence imported and value of ihese Imports, 


Years and Class 
OF Goods. 

United 

Kingdom 

Ger- 

many. 

Austria 

France. 

Italy. 

Ara- 

bia 

Persia. 

Straits 

Settle- 

ments 

Grand 
totals, 
including 
balances 
not shown 
separately 

«n t 

Piece Goods . 

R 

69,77 jS 26 

R 

74,868 

R 

R 

49,411 

R 

41,33* 

R 

9*332 

R 

9,663 

R 

32,279 

R 

72,50,456 


Shawls , 

10,14,017 


... 

... 

... 


•». 

... 

10,14,939 

ici 

1 Braids . 

2,60,113 

1,872 

... 

... 

... 

... 

4*,S68 


2,60,113 


1 Other Sorts . 

»>s8,3a2 


... 

• • 

... 

2,529 

1,72,095 

Total value*. 

84,09,978 

76,740 

... 

49,495 

42,200 

9,447 

>4,437 

35,328 

86,97,603 

» i 

Piece Goods 

1,04,96,16s 

1,35,915 

88,431 

84,893 

2,27,747 

1,536 

2,094 

45,927 

1,10,94,611 

aJ 

Shawls 

9,48,643 



8,477 

2,984 

.. 

1,059 


9,62,998 

TO*] 

1 Braids 

3,39,813 

... 

2,486 

... 

. . 

... 


... 

3,39,872 

*5 { 

1 Other Sorts . 

5,57,128 

... 

** 

1,545 


13,720 

3,234 

5, 93,818 

Total value*. 

1,23,41,749 

i,3<5,0S5 

91,156 

93,713 

3,32,276 

1,646 

16,873 

49,338 

1,29,91,299 

«5 i 

I* Piece Goods 

r,03,22,ai6 

4,95,951 

2,09,232 

39,889 

26,583 

72,383 

1,530 

29,926 

43,928 

1,12,56,264 

CO \ 

\ Shawls 

11,43,217 

5,3 18 


2,552 


23,252 


12,18,054 

00^ 

) Braids 

4,47,79a 


*4,058 

... 


... 



4,70,726 

^ 1 

[^Other Sorts, 

8,75,550 

1 1^599 



... 

52,773 

11,117 

9,73,572 

Total value*. 

r, 27, 88, 775 

5,12,768 

2,53,179 

1 28,070 

74,935 

2,510 

1,05,951 

55,416 

1,39,18,616 

T i 

f Piece Goods 

94,88,138 

16,70,652 

12,47,036 

2,39,909 

9,562 


11,945 

2,21,89s 

3,896 

1,29,51,614 


1 Shawls , 

21,97,446 

1,820 

7,884 

3,79,805 

4,38,946 

120 

... 

484 

29,30,543 

Oi * 

) Braids , 

4,99,577 

34,077 

388 



1,13,899 

28^688 

5,59,786 

- { 

^ Other So'ts . 

14,28,284 

1,22,930 

21,689 

3,123 

870 

... 

i 7,4 D,i 83 

Total value . 

1,35,13,44s 

22,40,412 

15,82,607 

2,35,305 

12,252 

... 

1,26,328 

2,54*479 

|i, 81, 82,126 


* The reason why the totals here shown are not what wonld be obtained bv adding together 
the figures given, is due to the table exhibiting only the chief countries and principal articles the 
totals (both vertically and horizontally) are the grand totals of all countries and in all classes or 
woollen goods Of the European countries, not shown, Belgium may be stated to have within the 
past eight or ten years begun to be important. A fairlv considerable ar^unt of woollen goods is 
imported by post, and Government storesare also of some consideration. These appear in the grand 
total, but not 10 the other columns. 

S. 1632 



662 


Dictionary of the Economic 


SHEEP : 

Wool Trade. 


Trade in Wool 


FOREIGN. 

Woollen 

Goods. 

Value. 


It is perhaps unnecessary to exhibit a detailed analysis of the shares 
taken by the receiving' provinces in the various classes of woollen goods. 
It may safely be said that Beng'al takes very nearly the whole of the 
shawls and braids, and that Bombay receives a little more than Bengal of 
the other classes. Thus, for example, in 1885-86 Bombay took “piece 
goods’" to the value of 1^51,93,136 and Bengal R4o,65,70i ;in 1890-91 Bom- 
bay took ^64,97, 992 2Lnd Bengal R39,46,5 10 worth Of the other provinces 
Burma stands next in importance in the consumption of foreign piece goods. 
In the two years ]ust named that province took R 14,82,769 and R 18,82,675 
worth, respectively. 

The following table may, however, be given of the total imports of all 
classes of woollen goods 


Table IX. 


Share of Imports taken by the 
Provinces. 

1875-76. 

1880-81. 

1885-86. 

1890-91. 


R 

R 

R 

R 

Bengal .... 

47 > 5 i,ao 5 

59,87,736 

58,40,274 

75,10,334 

Bombay .... 

29.95,595 

40,70,919 

58,23,180 

74,18,526 

Sind ..... 

23,571 

70,506 

2,30,190 

3,28,619 

Madras .... 

2,76,005 

3,13,884 

3,65,401 

4,61,048 

Burma .... 

6,51,227 

25,48,254 

16,59,571 

24,63,598 

Grand Total 

86,97,603 

1,29,91,299 

1,39,18,616 

1,81,82,126 


The inferiontjr of Bengal wool, the backwardness of the woollen manu- 
factures, and the growth of a demand amongthe well-to-do classes for winter 
garments of English woollen goods and shawls, are doubtless the reasons 
for the large share taken by Bengal m the imports of woollen goods. The 
climate of Bengal, as a whole, being more tropical than Bombay, it naturally 
would be looked to as a country that should lequire less woollen goods to 
head of population than the Western and Northern Provinces. Moreover 
the port town of Bombay is concerned not only in the supply of foreign 
woollen goods for that Presidency, but for a large part of Upper India. 
The demand for shawls by the immense population of Bengal is doubtless 
the expression of a modern popular taste manifested by the middle classes 
who consider a shawl as a necessity of a gentleman’s apparel. Distance 
from the woollen manufacturers of Northern India, has doubtless operatedf 
also to favour imported goods rather than the more artistic, though more 
expensive shawls of the Panjab and Kashmir. 

The table of the re-export traffic, which may now be given, demonstrates 
the fact that a considerable section of this trade is very possibly in British, 
German, and Austrian goods sent to Persia, Arabia, the East Coast of 
Africa, etc. 
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Table X. 

inalysis of the Value Returns of Woollen Goods Re-exported from hidid 
(e.g., first imported from Foreign Countries and thereafter exported] 
to Foreign Countries). 


Years and 
Classes of 


Countries to which Re-exported shown by the Value of the Goods. 


t;- ( Piece Goods 
Shawls 

~ ( Othet Sorts 


Total value . 


^ \ Shawls 
w (.Other SoTts 


Total value 


^ < Shawls 
<» (.Other Sorts 


Total value . 


/ Piece Goods 


S, 


< Shawals . 
"C Other Sorts 


Total value . 


FOREIGN 

Woollen 

Goods. 

Value. 


United 

Kinq;- 

dom. 

Tur- 

key 

m 

Eu- 

rope 

Ceylon 

Persia 

AbyB- 

sinia 

Arabia. 

East 

Coast 

of 

Africa. 

Aden 

Straits 

Settle- 

ments 

Grand 

total. 

Delud- 

ing 

amounts 
to coun- 
tries 
not 
sepa- 
rately 
shown 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

50,320 

US 

::: 

1,836 

21,613 

... 

9,714 

48s 

23,544 

20,088 

11,063 

1 , 57,505 

730 

3,862 

50,445 

... 

1,886 

21,613 


10,199 

23,544 

20,088 

1 1 ,o 62 

1,62,097 

<5,789 

13,393 

3,73d 

3,508 

1 47,540 

4,218 


9,239 

2,383 

38,987 
8V172 ■ 

14,943 

1,055 ' 

4,313 

2,990 

1,882 

1,49,897 

4,390 

48,539 

20,182 

2 , 73 <S 

3,508 

51,758 

... 

11,622 

47,159 

15,9 98 

9,185 

2,02,826 

5 3,800 

10,241 

27,450 

8,300 

61,651 

1,800 

1,936 

50,556 

4,133 

9,249 

1,770 

10,991 

2,700 

42,727 

36,133 

8,525 

15,588 

1,044 

15,197 

3,797 

2,64,522 

14,487 

83,303 

14,043 

35,750 

65,387 

54,689 

II,Ol 

56,418 

44,658 

16,632 

17,994 

3,62,312 

3 5,180 

3,767 
23,126 

20 

78 

i, 29 , 97<5 

3,050 

2,672 

71,424 

13,052 

21,040 

887 

357 

40c 

4,772 

3.949 

1 80,642 

55,257 

250 

6,018 

18,005 

672 

8,646 

25,157 

752 

4,168 

4 , 49,347 

30,517 

1,71,334 

33,07: 

1 9 S 

! 3,35,698 

1,05,516 

1 , 54-1 

^ 89,363 

61,525 

37,323 

30,077 

6,51,198 


II -trans-frontier land traffic in raw wool and 

WOOLLEN GOODS. 

A review of this trade had best be dealt with under the t^ sMtions 
of (a) Raw Wool (including pashm) and (6) Piece Goods and Shawls, 
Raw Wool and Pashm.— To exemplify the chief features of 
in the traffic in raw wool it is necessary to furni^ one or two tables of 
the returns for the past ten or twelve years. This had best be done 
under the two sections (a) Imports and (i) Exports 


TBANS-., 

frontier 

TRADE. 
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It will thus be seen that the average weight of the imports during the 
^rst three years of the above series came to 66,152 cwt., and that the 
average during the last three amounted to 137,527 cut., so that the traffic 
within the period was exactly doubled. But there are certain very in- 
structive features of this prosperity. The Sind-Pishin (Kandahar) Rail- 
way began to carry wool in 1880-81. Prior to that date the Baluchistan 
and Afgdnistan wool had to be carried to the Indian marts on camels and 
other beasts of burden. The imports from these countries in 1879-80 came 
to only 60,300 cwt , whereas the average amount during the past three 
years, earned by the Kandahar Railway alone, came to 92,14.0 cwt. It 
would thus appear that the opening up of that railway has had the im- 
mediate effect of immensely expanding the import from Kandahar. A 
similar, though much smaller, effect may be traced in the extension of 
railway communication to Darjeeling, the imports from Sikkim, Bhutan, 
and Eastern Tibet having been recently greatly augmented. During the I 
first nine years of the series, exhibited by the table, the imports from Tibet 
may be said to have averaged 4,000 cwt., but in 1888-89, they became 
5,643 cwt , in 1889-90, 6,716 cwt., and in 1890-91, 11,859 cwt. These and 
other illustrations of the recent expansion of the trans-frontier imports of 
wool may be taken as a foretaste of a possible still greater expansion, 
should the means of facilities of transport continue to be improved and 
extended. It may be added in this connection that the average value of 
the wool imported by the routes here dealt with, came to 2 annas 9 pie 
a pound, the most expensive being that from Tibet (7 annas 9 pie) and the 
cheapest from Bajaur ( I anna 7 pie). The Tibetan wools doubtless in- 
cluded pashm, hence the higher rate, but the superior wools of Kandahar, 
Kashmir, Nepal, Bhutan, and Sikkim may be said to have averaged during 
the past twelve years 3 annas 4 pie a pound. 

The reader may have observed, m connection with the statistical in- 
formation furnished above regarding the foreign trade in wool, that the 
Indian imports of rano wool from foreign countries (by sea) have steadily 
increased from i,5ii,4iilb in 1871-72 to 5,100556® in 1889-90 and 
4,236,826® in 1890-91. Also that the re-exports of foreign raw wool from 
India have expanded from 128,342® in 1871-72 to 14,402,296® in 1889-90 
and 12,788,216® in 1890-91. An inquiry into the probable causes of these 
very significant features of India’s enhanced trade in wool manifests the 
fact that the improvement in the import traffic by sea is due mainly to the 
expansion of the Bombay port town and the Karachi receipts from Persia. 
The increased importance, on the other hand, of the re-exports of foreign 
wool from India is almost entirely due to the trans-frontier imports by Sind 
which find their way almost exclusiveljr from Karachi to Great Britain. 
To the British woollen manufacturer, therefore, (whatever political opinions 
may be held regarding Kandahar), the Sind-Pishm Railway has become 
an essential condition of a supply of wool which has immensely expanded 
and IS now yearly increasing in importance. The total receipts in raw 
wool from across the frontier were in 1890-91 121,540 cwt. (or, say, 
13,600,000®) and in 1889-90, I47;»i32 cwt. (or say, 16,500,000ft). The 
table given above has manifested the countries from which that very large 
supply was drawn, but it may be useful to display the shares taken by the 
provinces of India in these imports 
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Table XII. 

Provinces into 'which and countries from whence Trans-frontier Imports 
'were made during the pastf our year s^ 


into 1 
ported. 

from 

Ex- 









cr ’P 

(U — . 

P’S 

S 4 ) • 

B c « 

1887-S8. 

1888-89. 

t889>90. 

1890*91. 

£ ? 
Cb 

0 ^ p. 
u 










Lns Bela . 
Khelat 
Kandahar . 
Khorasan . 
Girishk , 
Mekran 
Smd-Pishin 
Railway . 

Cwt. 

7,283 

18,596 

132 

414 

65,697 

R 

1,07,830 

3,70,959 

2,160 

8 i, 750 i 

8,94,180 

Cwt 

8,395 

17,812 

180 

no 

no 

98,486 

R 

1,31,436 

3 , 40,593 

4,410 

2,700 

2,250 

13,40,500 

Cwt. 

8,30s 

14,509 

631 

SoS 

12 

101,784 

R 

1,30,026 

2 , 75,968 

14,420 

9,93s 

193 

13,85,410 

Cwt. 

6,251 

9,974 

242 

419 

76,152 

R 

93,123 

1 , 94,799 

4,290 

9,120 

10 , 36,520 


Total . 

92,122 

13,83,879 

125,093 

18,31,889 

135,749 

18,15,954 

93,038 

13,37,853 

•<0 j 

§ 1 

^ / 

Sewestan . 
Tirah 

Kabul • 

Bajaur 
Kashmir . 
Ladakh . 
Tibet 

2,035 

95 

5,952 

666 

244 

3,071 

322 

37,131 

1,011 

98,055 

7,565 

5,697 

59,089 

22,410 

2,736 

217 

4,112 

6x4 

203 

3,183 

422 

67,320 

3,209 

71,176 

9,159 

4,880 

93,962 

27,668 

3,673 

116 

3 , 2 Si 

436 

826 

2,879 

2,361 

79,290 
i 1,642 
SO, 169 
6,083 
17,602 
97,870 
1,76,387 

3,736 

26 

4,707 

349 

1,400 

3,174 

2,087 

79,806 

383 

78,092 

3,740 

50,795 

70,384 

1 , 08,954 


Total . 

11,38s 

2,31,028 

11,487 

2 , 77,374 

13,512 

4,29,040 

14,379 

3 , 92,^5 4 

li 

Tibet , 

Nepal . 

3,272 

S 

60,603 

91 

5,207 

4 

1,41,614 

152 

2,540 

6 

74,087 

160 

6,46s 

II 

1,77,380 

280 


Total . 

2,277 

60,694 

5,211 

1,41,766 

2,546 

74,247 

6,476 

1,77,660 

Bengal 

Tibet 

Nepal 
Sikkim 
Bhutan • 

2,033 

SI 

70 

1,056 

5 ifi 54 

1,295 

1,758 

26,853 

14 

316 

32 

1,757 

358 

8,359 

833 

45,765 

1,8 IS 
193 
6 

3,311 

33,978 

3,604 

141 

65,733 

^ .3,307 

861 

I 

3,478 

64,829 

16,947 

IS 

67,974 


Total . 

3,220 

81,059 

2,119 

55,215 

5,325 

1,03,456 

7,647 

1 , 49,756 

Grand ( Cwt. 
Total \ 

109,004 

17,56,781 

143,910 

22,96,344 

147,132 

24,22,697 

121,540 

20,57,431 

INIO < 

British / 

India in (^Ib 

12,208,448 

... 

16,117,920 

... 

16,478,784 

... 

13,612,480 

... 


It may^ thus be noted that by far the most important section of the 
trans-frontier traffic is that which finds its way into Sind, the major por- 
tion of which IS now conveyed by the Sind-Pishin (Kandahar) Railway. Of 
the wool carried by that railway about three-fourths passes straight through 
the province to Karachi and is exported direct to Europe. The balance may 
be said to be conveyed coastwise to Bombaj^ and there shipped to Europe. 
In fart, with the exception of the Panjdb imports, it may safely be affirmed 
that the whole of the trans-frontier wool leaves India for Great Britain. 
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Exports.— The exports from India in raw wool across the land frontier 
are not very important. During the past three years they stood at 271 
cwt. in 1888-89 ; 197 cwt. in 1889-90 ; and 177 cwt. in 1890-91. The ex- 
ports were made almost entirely to Kashmir. 

Piece Goods and Shawls * — Turning now to the trans-frontier traffic 
in manufactured woollen goods and shawls, considerable difficulty is ex- 
perienced in dealing with quantity, since some of the entries are in pieces, 
others in cwt. Under these circumstances it is felt to be the safer course 
to exhibit the extent of the trade by the value of the goods. During the 
past three years the“ piece goods” were valued at R7, 37.^75 for 1888-89 ; 
^8,77,389 for 1889-90; and ^7,85,369 for 1890-91. It may be said that 
fully three-fourths of this traffic was in Kashmir goods. The value of the 
shawls stood at R6, 17,660 for 1888-89; ^7,14,600 for 1889-go; and 
R 1, 96, 500 for 1890-91. Almost the entire supply was drawn from the capital 
(Kashmir) itself The reader will, however, find the particulars dealt with in 
the chapter on Pashm & Pashmina to greatly amplify this section of 
the woollen trans-frontier traffic, and it need only be pointed out that since 
the re-exports from India are very small, the trade denoted by the imports 
from Kashmir must be viewed as largely denoting the Indian consumption 
of these goods. 

Exports of Woollen Piece These were valued at R3,82,482 in 

1888-S9; R4, 80,889 in 1889-90; and R6,ig,24i in 1890-91. The three 
chief items in these exports are usually the traffic to Nepal, Zimme, and 
along the Sind-Pishm Railway. Last year, for example, the woollen piece 
goods consigned to Nepal were valued at Ri»35,959; to Zimme Ri,03,340, 
and by Sind-Pishin Railway R2,4i,68o. The other countries of impor- 
tance are Tibet, Siam, and the Northern Shan States. The traffic in 
shawls is not very important. The following were the valuations of the 
exports : R27,685 m 1888-89; R22,7oo in 1889-go; and R518 in 1890-91, 
and these exports were entirely to Nepal It would thus appear that English 
and French imitations of Kashmir goods do not now at least penetrate to that 
State, although some writers affirm that it is difficult to feel satisfied that a 
shawl or dress cloth, purchased in Kashmir, has actually been manufac- 
tured there. The danger, however, is rather that an article sold as of pure 
shdl~^oo\ (the fleece of the Tibetan goat) is actually constructed of Persian 
or Afgdnistdn wool, cleverly designed and manipulated to be scarcely dis- 
tinguishable from the genuine article. This is certainly true of the manu- 
factures of Amritsar, but there is nothing to prove to the contrary that 
Kashmir does not obtain the so-called Kirmdni wool by its land routes ; and 
the returns furnished above show that Kashmir even imports wool from 
India, probably Australian merino. 
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HI.— COASTWISE TRAFFIC IN WOOL AND WOOLLEN 
GOODS. 

The chief features of interest brought out by the study of the returns of 
the woollen trade carried along the coast of India may be said to be 
(a) the exemplification of the insignificance of the traffic in India as a whole ; 
(d) the elaboration of the opinion formed from the study of the foreign 
trade, mer , that the chief seats of the enterprise in raw wool are Kardchi 
and the port town of Bombay; and (c) the recent modifications in the 
traffic that appear to be directly the result of the commercial prosperity of 
Kardchi and of the province of Sind. 

Raw Wool.— Following the course adopted with the foreign trade, 
two tables may be here furnished of the total imports and exports of 
Indian and foreign wool for the past ten years : — 
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Statement of the Imports, Coastwise, 0/ Indian and Foreign Ra^w Wool 
during the past ten years. 



Into Bengal. 

Into Bombay 

Into Sind. 

Into 

Madras 

Into Burma. 

Toial Imports. 

Indian— 

ft 

R 

ft 

R 

ft 

R 

ft 

R 

ft 

R 

ft 

R 

i8Si>83 

1,096 

1,78s 

14,386,230 

45,05,008 

48,240 

5,543 

18 

a 


... 

14,435,584 

45,12,363 

1882-83 

21,746 

7,516 

12,770,763 

38,90,212 

^,248 

6,362 





12,840,757 

39,04,090 

1883-84 

3,363 

435 

12,246,911 

36,11,169 

67,694 

9,945 




... 

12,316,968 

36,21,549 

1884-8S 

1,747 

460 

10,808,789 

33,17,047 

56,772 

9,320 





10,867,308 

32,26,827 

j 885-86 

1,193 

1,260 

10,793,047 

31,03,322 

46,868 

4,501 





10,840,108 

31,09,083 

1886-87 

1,225 

130 

6,9'ii,Si3 

20,02,29s 

27,786 

2,524 



9,694 

3,560 

6,970,218 

20,97.509 

1887-88 

3,478 


5,889,235 

17,64,812 

31,630 

3,304 



5,920,865 

17,68,116 

1888-89 

490 

6,622,453 

20,74,718 

80, 198 

10,265 





6,705,128 

20,85,473 

1889-90 

8,762 


8,963,309 

25,10,596 

71,082 

9,453 



12,656 

4.50 

9,047,047 

25,34,549 

2890-91 

Foreign — 
i83i-82*\ 

1,414 

5,365,707 

16,76,569 

39,380 

4,467 




5,413,849 

16,82,450 

1882- S3 L 

1883- 84 r 
1884.85 j 

Separ 

ate 

returns 

do not a 

ppear 

to hav 

1 

e be 

en p 

ublish 

edfor 

these 

years. 

1885-86 

32 

55 

1,593,60s 

3,87,731 

13,440 

4,800 

30 

66 

••• 


1,607,107 

5,92,652 

1886-87 

140 

ass 

1,852,747 

3,281,552 

5,93,249 

29,332 

12,800 

135 

280 



1,882,254 

6,06,584 

1887-88 

60 

30 

7,56,579 

38,753 

18,200 

223 

474 

... 


2,320,587 

7,75,283 

1888-89 

8 

11 

2,362,704 

7,19,907 

17,920 

5*900 

198 

403 



2,380,830 

7,26,221 

1889-90 

20 

SO 

3,292,790 

10,66,752 

... 


so 

100 

... 


3,292,860 

10,66,902 

1890-91 

2 

6 

1,479,998 

4,90,790 

6,720 

3,000 

210 

521 

... 

... 

1,486,930 

4,94,317 


Table XIV. 

Exports. Statement of the Exports, Coastwise, of Indian and Foreign Raw Wool during 
1641 the past ten years. 



From 

Bengal. 

From Bombay 

From Sind. 

From Madras 

From 

Burma 

Totai, Exports. 


ft 

R 

ft 

R 

ft 

R 

ft 

R 

ft 


ft 

R 

Indian- 













1881-82 

80 

240 

347,087 

1,02,989 

11,846,632 

38,19,537 

95,630 

16,643 

1,247 

188 

12,290,666 

39,39,287 

1882 83 

336 

30 

343,531 

1,04,130 

9 , 553,107 

30,71,690 

141,605 

25,328 



10,037,569 

32,01,178 

1883-84 

16,800 

4,040 

105,654 

28,890 

8,068,285 

26,07,092 

50,477 

8,677 

3,116 

414 

8,244,333 

26,49,113 

1884-85 

35,814 

9,872 

93,634 

20,833 

6,988,201 

22,64,837 

14,897 

3,575 

2,36s 

316 

7,133,911 

22,98,433 

1885-86 

43,518 

11,580 

57,014 

12,061 

6,469,431 

17,37,670 

560 

20 



6,570,523 

17,61,340 

1886-S7 

47,403 

7,640 

50,808 

12,633 

3,286,239 

9,22,738 

7,672 

2,ioS 

895 

40 

3 , 393,017 

9 , 45,156 

1887-S8 

51,126 

12,55s 

46,053 

11,663 

2,133,074 

6,04,934 

39,190 

6,020 


0 

2,269,442 

6,35,172 

1888.S9 

68,938 

t 8,339 

27,040 

4,953 

2,969,853 

9,08,072 

60,037 

5,715 

984 

8 

3,126,842 

9 , 37,159 

1889-90 

31,716 

I0,0g8 

37,784 

8,075 

3 , 975,294 

11,98,130 

335,919 

44,200 



4,380,713 

12,60,503 

1890-91 

29,744 

12,924 

9,536 

1,746 

1,396,064 

5,38,141 

190,129 

22,441 

3,812 

340 

2,129,28s 

5.75,592 

Foreign- 
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1884-SS 
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1885-86 

. . 

... 

6,720 

1,800 

2,180,528 

5 , 29,055 



.»€ 


2,187,248! 

5,30,855 

1886-87 

... 


23,303 

8,914 

2,074,670 

6,41,990 



• *. 


2 , 097,973 

6,50,904 

1887-88 

... 


25,088 


2,108,400 

6,85,875 





2,133,488 

6,97,41s 

1888-85 

4,600 

1,500 

16,464 

5,880 

3,885,576 

9,86,526 




>• i 

2,906,640 

0,93,906 

1889-9C 



• 

... 

3,191,7081 

10,41,093 




1 

3,191,708 

10,41,093 

1590 9 ij ... 

■■ 

6,720 

2,400 

1 , 533,044 

5,30,290, 



... 


1,544,764 

5,32,690 
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It will be seen from the table of Imports Coastwise, that Bombay 
last year received 5,365, 707^ of Indian wool and 1,479,9983 of foreign 
wool. The following may be given as the analysis of these imports : — 

Indian Wool Imported hito, Bombay Coastwise in iSgo-gim 


a 

From Sind 1,864,382 

„ Madras . . \ 148,904 

,, Poits within the Presidency 7,296 

,* Goa ......... 21,952 

ft Cutch ••• ...... 841,17^ 

„ Kattywar 2,477,181 

„ Gaek war’s Territory 4,816 


COASTWISE. 
Raw Wool. 
Imports. 
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Total . 5,365^707 
Foreign Wool Imported into Bombay Coastwise in iSgo-gr. 

a 

From Sind 1,479,998 


It will thus be observed that of the Bombay coastwise imports in Indian 
wool, the Native State of Kattywar is by far the most important source of 
supphjbut that Sind makes a by no means bad second. The foreign 
wool imported by Bombay coastwise is drawn entirely from Sind, so that 
the imports by Bombay from Sind usually constitute fully half its total 
coastwise receipts. But a very important feature has been exemplified by 
the table of coastwise imports to which it may be desirable to draw special 
attention. During the ten years dealt with, the Bombajr imports have 
declined from 14,386,2303 to 5,365*7073, and at the same time the exports 
from Sind which went almost exclusively to Bombay, have declined from 
1 1,846,6323 to 1 ,896,0643 These very remarkable features of the modern 
trade in Indian wool find their solution in the birth and growth of a direct 
traffic from Kardchf to Europe. The exports from Karachi of both classes 
of wool came to 7,556,3323 in 1875-765 last year they were 13,863,9323, 
of which 8,857,8563 were foreign wool brought mainly to Kardchf by the 
Sind-Pishin (Kandahar) Railway. 

It is perhaps unnecessary to say anything further on the subject of the 
coastwise transactions. Bengal, Madras, and Burma take no part, it may 
almost be said, in the traffic, a fact indicative of the comparative unim- 
portance of the wool of these provinces. Madras supplies annually from 
100,000 to 300,0003 to Bombay — the wool apparently^ of its mountain 
breeds of sheep. Bombay is the chief importing province and Sind the 
exporting, from which circumstance it may be concluded that so far as 
can be learned by the study of the coastwise trade, Kattywar, Cutch, 
Rajputana, Sind, and the countries across the Sind and Baluchistan land 
frontiers, are the chief producing areas for the wool exported from Bombay 
to Europe. 

Piece Goods and Shawls. — Turning now to the subject of the traffic 
in piece goods and shawls carried fromj,port to port along the coast of 
India. The total value of the imports of Indian woollen goods coastwise 
was last year R 1,85,1 71 ; Madras took Ri,6o,885 worth, as follows ; from 
Bengal R4i,893 and from ports within the presidency ^1,13,769 worth. 
Thus it may be said that the coastwise transactions in woollen goods are 
mainly in Madras manufactures, carried from port to port within that presi- 
dency. Of the imports coastwise of foreign woollen goods it may be said 
that last year these were valued at Ri 5?9i »647» of which R8, 12,366 went from 
Bombay and R4, 30,745 from Bengal. The receiving provinces were, Sind 
^4,05,295 worth, Madras ^3,56,987 worth, and Burma R4,58,469 worth. 
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The Sind and Madras supply was drawn mainly from Bombay, and the 
Burma from Bengal. The transactions in shawls are of no great moment. 
The total coastwise imports were valued last year at ^47,807, of which 
^34,505 went from Bengal to Burma. Of braids and other sorts of woollen 
goods the coastwise imports came to only R 1,08, 960, of which R43,684 
went from Bombay to Sind and R32,502 from Bengal to Burma 

These facts regarding the coastwise traffic in foreign woollen goods 
for the year 1890-gi may be taken as denoting the markets that are 
usually met by local maritime interchanges. The figures alter from year 
to year but not to such an extent as to necessitate elaborate tables. One 
point only need be here added, namely, that so far as can be inferred by 
the coastwise sea transactions, the Indian woollen mills do not appear to 
have begun to affect the markets supplied by the merchants who traffic 
along the coast. The woollen goods used up along the sea-board of India 
may, therefore, be said to be derived mainly from foreign countries. 

IV.- INTERNAL TRADE BY ROAD, RAIL, AND RIVER. 

The study of nearly every branch of Indian commerce is beset with 
the difficulty of obtaining anything like satisfactory returns of the transac- 
tions carried by road, rail, and river. The Government has recently 
arranged that the traffic on the railways should be classified according to 
certain blocks. That is to say, each province is referred to a number of 
blocks and the traffic tabulated according to movement to, and from these 
blocks. Then again, other tables give the transactions to external 
blocks, that is to say, from a certain block in Bengal, for example, to a 
block in the Panjdb. Unfortunately, however, there is no imperial review 
of these provincial railway reports, so that, to give a statement of the 
total trade, as denoted by railway transations for any one year, necessi- 
tates an elaborate balance sheet being prepared, since the exports from 
certain provinces are the imports by others. But even when this labour has 
been gone through, the railway transactions by no means convey a concep- 
tion of the total internal trade in any product. Large quantities of com- 
merical commodities are carried by the steamers and Native boats that 
trade on the rivers and canals of India. A balance sheet has to be made 
out for these, but the total of the rail and river traffic would by no means be 
the grand total of the internal trade. Though rail and river facilities of 
transport are yearly draining an increasing share of the trade, the Native 
carts continue to largely participate in the transport of goods and their 
diffusion from district to district. Indeed, with wool, as with most natural 
products, extensive village manufactures are met by supplies of a purely 
local character that would entirely escape all registration. The road 
trade of India is a matter beyond the power of present administrative 
capabilities, though the imports and exports to and from^ certain large 
towns by road are recorded through the necessities of municipal and fiscal 
taxation. 

A review of the chief features of the rail and river-borne trade of 
India was, however, published for the year 1888-89, and as the remarks 
already offered on the Indian wool trade exhibit the returns of foreign 
and coastwise transactions for that year, the reader may find the foil owing 
facts of interest as exemplifying more fully some of the opinions advanced 
regarding the value relatively of the provinces of India in the wool sup- 
ply. The total imports of Indian and Foreign wools by all provinces 
and seaports came (m 1888-89) to 3,55.310 maunds (or, say, 28,135,4238);, 
But of that amount the following were the imports by Bombay port town 
and Karachi together, wa?., 2,94,363 maunds (or 24,137,766!^), so that 
there was left therefore for consumption in the whole of the rest of India 
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(so far as the rail and river returns denote) about 5,000, oofe. These INTERNAL, 
imports by Bombay and Kardcbi mustihave been almost entirely exported, 
since the foreign transactions from India require about the amount here 
shown to meet the registered despatches. The share taken by Bombay m 
the rail-borne imports came to 9,958,73715 and by Kardchf 14,1 79,030^1. 

By reference to the tables already furnished, the reader will see (table No. 

XII) that the Sind-Pishin Railway earned to Karachi, in the year 1888-89, 

98,486 cwt. of raw foreign wool (or, say, 11, 030,432!) this would therefore 
have left a balance on the total imports of Karachi of 3,i48,59Sfe which 
may have been mainly Sind and Panjdb, Indian wools. It will be fur- 
ther seen from the study of the tables of foreign and coastwise trade that 
the view here arrived at of Karachi transactions, approximates sufficiently 
closely to the other statistical returns, to justify the inference that the rail- 
borne statistics must have been fairly correct. The same may be said of 
the Bombay transactions, the recorded imports by the port town along the 
railways must have at least been all required to meet (with the coastwise 
and foreign imports) the net export. The imports by Calcutta by rail 
came to only 1,403 maunds (115,046!)), and by the Madras sea ports to 
1,876 maunds (153,832!), so that the share of the rail-borne imports taken 
by Kardchf, Bombay port town, Calcutta, and Madras came to 2,97,642 
maunds, or, say, 24,406,644! which thus left a balance for the provinces 
and Native States of India, of the wool recorded as carried by the rail- 
ways, amounting to only 4,728,776!. Unless, therefore, there be an exten- 
sive local production not registered, the consumption of wool in the plains 
of India may be said to be almost quite nominal, and certainly nothing 
like |th of a pound to head of population, (the figure given by Mr. 

Schofield, see^^ 6S4). 

But of the imports received by the port town of Bombay by rail, 24,523 
maunds were obtained from Bombay Presidency, 32,131 maunds from 
the Fanjdb, and 64,500 maunds from Rajputana. Of the Kardchf im- 
ports 76,230 maunds are registered as obtained from Sind and 96,685 
maunds from the Panjab. Of these items, however, it may be said that 
the so-called Sind imports are in reality the traffic by the Sind-Pishin 
Railway, and of the Panjab exports both to Bombay and Kardchf a very 
large slice of these is Rdjputana wools. But of the receiving provinces 
Sind heads the list, having derived 33,708 maunds from the Panjab and 
657 back from Kardchf. The North-West Provinces and Oudh stand 
next in importance, having obtained in all 11,960 maunds, of which 10,046 
maunds came from the Panjab. None of the other provinces seem deserv- 
ing of special notice, so far as the imports are concerned. It may, however, 
be remarked that of exporting provinces the Panjab is by far the most im- 
portant, having contributed 1,74,119 maunds to Karachi, Bombay, the 
North-West Provinces, and Sind Rdjputana stands next in importance, 
having contributed 66,008 maunds to Bombay and the North-West Pro- 
vinces. The opinions arrived at from the study of the foreign (sea and land) 
tradie and coastwise traffic is thus abundantly confirmed by the railway 
returns, the wool-producing provinces are the Panjab and Rdj- 

putana, but that the wool brought by land routes is in the present state 
of the trade of greater interest than the indigenous produce. Further, that 
the production and cosumption of wool in the plains of India may be 
regarded as purely nominal. 

V.—WOOLLEN MILLS OF INDIA. 

Sufficient has, perhaps, been said already of the local manufactures of 
India. They are of very secondary consideration alongside of the value 164,*;* 
of the imports of foreign goods and the exports of raw wool. As remarked, | 
the Panjab, more especially Amritsar, is the seat of the Native woollen 

s. 1645 



$72 


Dictionary of the Economic 


SHOREA 

obtusa. 


Valuable Timber Trees. 


WOOLLEN 

MILLS. 


manufactures of India. Carpet-weaving- is practised here and there through- 
out the country, but it must be regaded as an industry to meet the requfre- 
ments of the wealthy and mostly a foreign demand. Blanket-weaving is 
pursued throughout India, but it se?nis probable that the traffic is purely 
local, and that the wool so used up is locally produced. 

Of the power-looms it may, however, be said that the requirements of 
the people of Upper India, more especially, and of the Native army, is suffi- 
cient to have encouraged the establishment of four or five large woollen 
mills to compete with the foreign imported goods. Two of these mills are 
at Cawnpore m the North-’West Provinces, another at Dhariwal in the 
Panj ab , and another at Bangalore in South India. I n Bombay it is said one 
woollen mill has recently been constmcted, and that several of the cotton 
mills have w oollen departments. Interest has thus been created in the 
subject of woollen mills, and it is possible this branch of enterprise may 
in the future be considerably expanded. 
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{W. R. Clark.) 

SnORHA, Roxl. ; Gen. PL, igR. 

A genus of valuable timber trees, all the species of which abound in various 
kinds of copallme resins. ^ 1 he members of the genus are indigenous to Tropical 
Asia and the Indian Archipelago. As all the species afford good timber, it is 
only where there is some special peculiarity about any particular one that it has 
been deemed necessary to give it a separate place in this work. 

Shorea assatnica, Dyer; FI. Br. Ind., I., 307; DiPTERocARPEis. 

Vera, — Makai, Assamese. 

References.— Man, Timh,, 34) *vi, / Ind, Foreiier^ X/., 207, 
Habitat.— A gregarious tree, which attains a height of 90 to 100 feet. 
It was discovered originally by Mr. Mann as forming a large forest on 
the banks of the Dehing river m Upper Assam. 

Structure of the Wood— The timber is almost white when newly cut, 
but soon turns to a dark yellow or brown if exposed to the air Its grain 
is very straight but not very close; it warps and splits when dried quickly, 
not otherwise. It is durable when kept in a well-ventilated place and free 
from damp, but is very liable to the attacks of white ants. 

Domestic Uses.— A cheap timber for general purposes, as common 
deal is in England. It is easily worked and is not wasteful. It Is there- 
fore interesting to have to add that there is such a quantity as will supply 
the market for many years to come. 

S. gratissima, Dyer; FI, Br. Ind., I., 30'y. 

Syn — Hopea gratissima. Wall. 

References.— For. FI. Br, Burm,, J2i ; Wait, Cal. Exhib. Cat,, 

^ II., 228. * 

Habitat.— A glabrous tree, found in the forests cf Tenasseiim and 
Singapore. 

Structure of the Wood.— Generally cross-grained. Heartwood brown, 
very hard. 


S, obtusa. Wall } FI Br. Ind., I„ 306. 

Syn. — S. LEUCOBOTRYA, Miq, ; VaTICA OBTUSA Steud. 

Vern -ThH-ya (=itehwood, a name derived from the itching which is 
caused when its chips or bark are brought into contact with the skm). 
ReftTtnc^.~^Kursf, For,Fl. Burm., I., n8; Gamble, Man Tiwh., 3 q; 
Aphn, Report on Shan States (7887-88) ; Ind. Forester^ A, 303 : IV., 
292; VII*., 4^0; X.,734; Gaz., Burma,!., 128, l32. 

H^itat, A large tree, common in the In forests all over Burma, from 
Aya, Prome, and Martaban to Tenasserim and Siam; it ascends to an 
altitude of 2,000 feet. 
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Gum. — It exudes a white resin. 

Structure of the Wood. — Heartwood the colour of sAl (S. rohusta), 
very hard and durable, more even grained than that of either sal or 
ingytn (S, siamensis) [^Gamble). Weight from 52 to 6781 per cubic foot, 
averaging 6olb. 

Domestic Uses. — The wood is much valued on account of ks durabi- 
iky; it is used for canoes, in house-building, for tool handles, planes, etc. 
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Shorea robusta, Gcerin.; FL Br^ Ind, Z, 306; Beddome^ FL Syiv., A 

The Sal Tree. 

Syn. ~ Vatic A robusta, Steud. 

Vem. — SM, sdlu, salwa, sdkhUiSdkkuu^ sahher^ seL%ohi{r^s\xi^)rdl^dhund9 
ddmart Hind.; Sdl^ shal^ (resm=) rdl, dkdndy Beng. ; Sarjum, sekura> 
Ko. ; Sarj/>m, Santalj Sargtf Bhumij; Sakwa^ KhaRWA ; Sekwat 
Omaon 3 Bolsali Garo 3 Saltwa, Nepal 5 Teturl^ Lepcha 3 Salna, soringhi» 
URiyA3 Sal, sarei, rinjal, C. P. ; Sal, kdnddr, sdkku, koron, N.-W. P. ; 
Koroh, OuDH;^^/, setal, (resin**) rad eard, r, sufed,Y, kala, dhunat 
Vb.s (resin — ) Ral, Decc AN ; Sal, {Tes\n=^) ral, dktind, Bomb.; (resm») 
Rala,gifiggtlu, Mar. ; (resin *«) Ral, Guz.; (resin**) Kungiliyam, Tam. } 
G ligal y (resin =) Gvggtlamuy Tel. 3 Kabhuy (resin=) gug^alay Kan.; 
En-khven, Bukm. ; (iesin=) Dammala, Sing.; Seda, asvakarna, (tesin=) 
rdla,giiggilam, koushi-iaha, ShliS»i Kaikahr, k^AE.^ Ldle-modb b-dri, 
Peks. 

Note. — I t is doubtful how far some of the above names denote the tree or the 
resin. Moodeen Sheriflfsays that in Persian Sdl denotes Tectona grandis. 


References.— Z?C., Prod , XVL, 628; Roxh., FL Jnd., Ed. C.B.C.,440 / 

BrandiSy For, FL, 26 ; Kura, For. FL Burm,, L, iig / Gamble, Matf 
Timb., 34 j Siemart, Pb. PL, 28; Rev. A. Campbell, Repi. Boon, PL, 
ChuHa Nagpur, No. 8402 , Mason, Burma and Its People, 528, yS?, 757 , 
Pharm. Ind., 195 ; O' Shaughnessy , Ben^. Disdens,, 221 ; Jrmne, 
Mat. Med. Patna, 91 ; Rankine, Med. Topog., Sarun, 7^ ; Moodeen 
Sheriff, Supp. Pharm. Ind., 228 ^ also Mat. Med. S. Jnd. hnMSS.), 4^ ; 
U.C. Dutt, Mat. Med, Hind., t20, 292, 3i8 ; S. Arjun, Cat. Bomb. 
Drugs, 20 f Dymock, Mai. Med.W. Ind., 2nd Ed., 92 ; Dymock, Warden 
df Hooper, Pharmacog Jnd,, I. ,195 ; Btrdwood, Bomb. Prod., 258, Baden 
Poviell, Pb. Pt.,328, 41 t ; Atkinson, Him. Dist. (X., N.-W. P. Gasf.), 
3o6, 750, 779 ; Econ. Prod., N.-W. Ptov., PL 1. (Gums and Resins), 5 / 
Pt. UI (Dyes and Tans), 82 ; Lioiard, Dyes, 23 ; War die. Dye Report, 


man. r^oimoarore, x w, 

28; W, W Hunter, Orissa, 11., 5, app. I., 75:, app. III., 120, app. IV., 179, 
app. VI. ; Settlement Reports .—Punjab, Kangra,22; N.-W. P., Shahje- 
hanpur, ix , ; C, P., Mundlah Dist , 88 ; Bilaspore, 7C ; Chindvsara 
Dist,, 110; Gazetteers :—Panjdb, Hoshiarpur, ir ; N.-W. P , HI., 248 ; 
IV.. Ixviii. ; C. P. (1870), 108, 123 , Mysore and Coorg, 11., 7 ; III., 28; 


P. 

IX. 

5 - 


S43, S4S ‘I'kyiVsz.HsrMT’^^:' 

XIV., 2gg, 386; Indian AgricuUnnst, Aug. T4, 1886; Oct. ig, i88g ; 
Sponsy EncycL, 1644 > Smith, Diet. Econ. PL, 363. 


Habitat.— A large, gregarious tree, often covering certain interrupted 
tracts— without the existence of connecting pitches. It occurs along the 
base of the Tropical Himdlaya from the Sutlej to Assam, in the Eastern 
districts of Central India, and on the Western Bengal hills. In Chutia 
Nagpur it is very abundant. 
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Resin.— When tapped, the tree exudes large quantities of an aromatic 
RESIN— whitish at first, but becoming brown when dry. The method of tap- 
ping usually employed by the Natives is to cut out from three to five narrow 
strips of the bark, according to the size of the tree, about 3 or 4 feet from 
the ground. This is generally done in the month of July. In about 
twelve days these grooves fill up with resin which is gathered, and the 
grooves left to fill again. They give three yields, which, in the best trees, 
may amount to as much as 10&. The first is the best in quality. A 
second yield in October and a third in January are also obtained from the 
same wounds, but small in quantity and inferior in quality. In some parts 
of the country, the Natives used to ring the trees and collect the resin daily 
as it exuded, and in this way large extents of forest, chiefly in Central 
India, were ruined before the protective operations of the Forest Depart- 
ment were brought into force. The resin usually occurs in small rough 
pieces, nearly opaque and very brittle ; but in some parts of the Upper 
Tista forests, large blocks, often 30 to 40 cubic inches m size, are found in the 
ground at the foot of the trees ” {Gamhle), The exudation has no taste or 
smell, a specific gravity of 1.097— 1. 123, is easily fusible, to a small extent 
soluble in alcohol, almost entirely so in ether, and perfectly in oil of turpen- 
tine and the fixed oils. Sulphuric acid dissolves it, imparting a red colour 
to the solution {Mat Med W. Ind ). The supply of sal resin in large 
quantities is rendered impossible by present forest conservancy 5 ^ indeed, 
the writer is informed by Dr* Dyniock, that the supply of this article now 
comes to Bombay almost entirely from Singapore and not from the exten- 
sive sal forests of lnd\d.{Wati). 

Dye and Tan. — According to the Rev. A Campbell the ashes of the 
WOOD are used in dyeing by trie Santals. Dr, McCann, in his Report of 
Dyes and Tans, compiled from the records of the Bengal Economic Museum, 
>states that in Chutia Nagpur the bark is used for the preparation of a red 
and a black dye. The bark has long been used locally as a tan, and it is 
to be feared that in dyeing it is more used as an auxiliary than as a dye- 
yielding stuff. As a tan it is much valued, being generally used along with 
Terminalia, Mimusops, and Phyllanthus, or with, in addition, the bark of 
Ficus religiosa, the babul (Acacia arabica), and the mango ’’ ( Watt Cat 
Exhtb. Cat*), 

In 1886, Captain E. S. Wood, Conservator of Forests, Oudh Circle, 
made some experiments with a view to ascertaining the value of sdl extract 
as a tanning agent, and as this extract on analysis proved particularly 
rich in tannin, it may be well to give a fairly complete account as to the 
method by which it was obtained. For full particulars, as to the various 
experiments made with it, the reader is referred to Dr. WatFs Selections 
from the Records of the Government of India^ Revenue and Agricultural 
Department Vol. L, 95. The following is an abstract of Captain Wood’s 
method of preparing the extract ; — The extract is manufactured in a way 
similar to that practised by Catechu-makers in the Gonda forests. After 
choosing a good site, within easy reach of water, and of the bark used for 
boiling down, the huts of the men and the furnaces are erected. The fur- 
nace, built of clay with walls 6 inches thick, 10 feet to 15 feet long, an 
inner breadth of 2 feet 6 inches, and a similar height, has an arched top, 
pierced with holes on both sides along its length, to hold the earthen pots 
in which the bark is boiled, and has fireholes at each end and at one side, 
for introducing fuel and raking out ashes. 

When the furnace is finished, the work of collecting and chipping the 
bark is. begun. It is usually stripped off in pieces, 3 feet long, and con- 
veyed to the encampment where it is cut into smaller pieces 3 inches by 
4 inches. The earthen pots (handis) half-full of chips are filled with water 
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till three-quarters full and then placed on the furnace to boil, after which 
they are allowed to simmer for one-and-a-half hours, till the liquor is a 
very deep red colour. It is then strained off into a fresh pot, the chips are 
thrown aside and when dry are used for the furnace as fuel. Three pots 
of the first boiled liquor iRll one for the further boiling process, so a fur- 
nace holding 21 pots would, after boiling and straining, give seven pots of 
liquor, which are generally placed in the centre line, while the remainder, 
refilled with chips, are put on the sides of the furnace. The strained liquor 
is reduced to half its quantity by an hour’s boiling, and half the pots are 
free to take the fresh outturn of liquor from the remaining 14, 

The liquor gradually becoming stiff in about an hour, great care must 
be taken to keep it from burning, and as soon as it attains the consistency 
of treacle it is removed and poured into a trough. When the trough is 
full the contents are allowed to cool during the nitjht, and next morning 
are poured into a circular pit 3 feet wide and 3 feet deep, and so on with 
each day’s outturn till the pit is full and a new one has to be dug. 

On a furnace of 21 pots in Ramgarh, three Khairaha women, engaged 
at Eo-2-6 each per diem, did the boiling, and on an average turned out daily 
16 seers of the extract. One coolie (on Ro-2-0 per diem) was employed 
at the furnace for cutting bark, etc., two men for cutting poles and strip- 
ping bark, one man for cutting fuel, and a bullock cart for conveying fuel 
and bark to the furnace. During a period of 58 days {viz., from 2nd Feb- 
ruary t886 to March 31st, 1886), 291 maunds of sal bark were boiled and 
yielded ghurras of extract, the average weight of a ghurraAyjM being 14 
seers, the total weight of extract obtained was 23 maunds 18 seers, and 
the total expenditure R 102-4-0, from which it will be seen that a maund 
of sdl bark yielded 3*22 seers of extract. 

The semi-fluid extract was analysed by Dr. H. Warth of the Central 
Forest School, who gives the following as its composition ; — 
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Water • • 

Insoluble in — 

Water • • 

Tannm . • 

Balance soluble in — 
Water 


11.23 percent. 

5-86 „ 

16.73 « 

66.18 ,, 


Of the whole 


Total . 100.00 ,, 

. , , 7.79 „ ashes were left. 


The colour of the iron precipitate is dingy green. The tannin is 
therefore of the same kind as that which is contained in Acacia Catechu 
extract. The tannin of gall apples, gall tannin, gives a bluish black 
precipitate with iron, and is therefore different. There was no Catechu 
acid present. 

** For comparison I give you herewith the analysis of good genuine 
Burmese (Rangoon) cutch, which Mr. Ribbentrop sent me in January 
1882 

Cutch, Rangoon. 


Catechu acid • . . 


, 0*0 

per cent. 

Cat^hu — tannic acid • 

. • • • 

. 7 ’ 3 S 

>5 

Insoluble in water • • 

• • » • 

. X 4’35 


Soluble in water 

• • . • 

. 78 ' 3 P 



Total 

, 100*00 

» 

Ashes in the whole . • 

• • • • 

, 18*89 
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“ The method of analysis was the same in both cases— namely, precipi* 
tation with gelatine. 

“ Your extract is thus apparently twice as good as Burmese cntch. It 
would be of scientific interest to know how much bark was used in the 
preparation of the extract.^ Would you desire a publication of the results 
in the For ester > accompanied by a description to Mr. Fisher, the Editor? 
I would gladly make any suggestion I could on the possible improvement 
of the manufacture, if you would kindly let it be known how the extract 
has hitherto been made.” 

An analysis of the extract made by W. N. Evans, Esq., Editor of 
Leather, the Journal of the Tanning Trade, shows that this extract con- 
tains 32.29 per cent, of tannin, and Mr. Evans goes on to state that 
“ The colour of the solution made by the extract will be rather against 
its sale, but otherwise, judging fn^m its strength, as about equivalent to 
chestnut wood extract of 30 degrees Bamin, which is selling from ;^I2 to 
per ton No certainty can, however, be given to its real commercial 
value until it has been tested in some tannery, the quality of the leather it 
produces and the cost being the principal items involved.” 

Samples sent to the Cawnpore Harness and Saddlery Factory were 
reported on as follows by the foreman of that establishment : — The con- 
centrated essence of sal bark received has been tested and tried as far as 
practicable with the quantity received. The amount received, viz,, ij oz., 
was tried up to 21 02s. of water, or fourteen times its own weight; and a 
rich brown liquor of 24® was the result. '1 he quantity received was so very 
small, that its tanning properties could not be fairly tested ; but judging 
from appearance and taste, I think it will be worth while to try it. It 
would be much better if it could be made solid, instead of a liquid, 
as by doing this there is not so much fear of evaporation, which will 
cause the extract to vary in strength.” Oofonel Stewart, the Superintend- 
ent of the factory, reported that “ the liquor obtained from the extract of 
sdl bark registered 24° of the barkometer ; and it is probable that if a 
larger quantity had been sent, a tougher infusion could have been made.” 
Colonel Stewart adds that he had not had ‘‘the means to test the extract 
chemically to discover the exact amount of tannin, and cannot make a 
practical test of such a small quantity; but is of opinion that the extract 
would give good results as a tanning’ agent, and it would be worth while to 
have sufficient extract to tan a given number of hides, and wishes to know 
if it would be possible to obtain 5 cwt. of this extract ? ” 

Oil.— The SEEDS yield an oil which is extracted by simple boiling 
(Camphell). 

Medicine.— “ The resin is regarded as astringent and detergent, and 
is used in dysentery and for fumigations, plasters, etc. The resin thrown 
aver the fire gives out thick volumes of fragrant smoke, and is much used 
for fumigating rooms occupied by the sick ” {Hindu Mat, Med,), Sakha- 
ram Arjun states that he has seen good results follow the administra- 
tion of sdl with sugar in the treatment of dysentery {Bombay Dry^s, 20), 
Mr. Campbell states that the leaves are used medicinally by the Santals. 

Special Opinions. — f “ The resm is used by Native doctors for weak 
digestion, gonorrhoea, and as an aphrodisiac, and is prepared in the follow- 
ing manner A couple of ounces of the drug is powdered and fried in 
cows’ p^hi about 10 minutes and the whole thrown into a basin of cold 
water. The mixture which floats on the surface is gathered with the 
fingers and constantly squeezed within the water, in the course of a few 
minutes it gains consistence and assumes a white colour. Removing the 
water from time to time*and thus continuing the above process from half 
an hour to one hour it gains the consistence and colour of butter. This is 
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collected and preserved. A quantity, the size of a large nutmeg, is given 
mtevnaXly tmce a. day (Surgeon^ Major D i?. Thojnpson^ M C,LE , 
Madras). “Twenty grains of the pulverised resin mixed with a pint of 
boiled milk taken every morning is considered a good aphrodisiac ’ (hir- 
geon W. F. Thomas^ 33rd Regiment, M. N. Mmigalore). 

Food. — The seed ripens at the commencement of the rains and is col- 
lected and eaten especially in times of scarcity by the Santals and low 
caste tribes of Chutia Nagpur. For this purpose it is mixed with wood- 
ashes and boiled for two or three hours, well-washed to free it from the 
ashes, mixed with the flowers of the mahtm tree (Bassia latifolia) and then 
reboiled or roasted. A sufficient quantity is cooked at one time to last 
the family for two or three days [Journ. Agri -Horti Soc. Jnd.). Church, 
in h\s Food-Grains of India, describes its nutrient ratio as 1:12 and its 
nutrient value as 105 ; but remarks that the latter number is probably 
above the truth, for it is likely that a not inconsiderable part of the nutrients 
in these hard seeds of unappetising appearance, exists in an indigestible 
condition. 

Structure of the Wood. -The sal, one of the most valuable timber trees 
in India, has a distinct sapwood which is small in amount, whitish and 
not durable. The heartwood is brown in co’our, finely streakea with 
darker lines, coarse-grained, hard, strong, and tough, w’lth a remarkably 
fibrous and cross-grained structure The fibres of successive concentric 
strata do not run parallel, but at oblique angles, to each other, so that 
when the wood is dressed the fibres appear interlaced. It does not season 
well, but warps and splits in drying, and even when thoroughly seasoned, 
absorbs moisture with avidity in wet weather, increasing -g^^fh in bulk 
and correspondingly in weight. During^ the process of seasoning, it dries 
with great rapidity on the surface, while beneath it remains as wet as 
when first cut, and evaporation goes on afterwards with extreme slowness. 
The effect of this peculiarity is to cover the surface all over with super- 
ficial flaws from unequal shrinkage. With proper precautions, however, it 
can be made to dry slowly, and under these circumstances, it has been 
found by numerous experiments that the ratio of drying is fth of an inch 
annually all round the piece of wood. ,Sla/,when once thoroughly sea- 
soned, stands almost without a rival, as a timber, for strength, elasticity, 
and durability, which quahties it retains without being sensibly affected, 
for an immense length of time. Average weight of the seasoned soil 
about ssib per cubic foot {Brandis; Gamble). 

Its transverse strength has been tested by numerous experiments. 
Sir D. Brandis, after a long series of trials, found that the mean value of 
P, fthe co-eflficient of transverse strength) fluctuates between 708 and 916, 

Domestic and Sacred. — The resin is used as an incense, and by boat- 
builders instead of dammar for caulking boats. It is employed by the San- 
tals to plug holes in earthen and even metal cooking vessels. Amongst 
many of the wild tribes of Central India the leaves are pinned into plates 
and cups, twisted into tobacco pipes, or formed into the wrappers for home- 
made cigars {Rev. A Campbell). The day fixed for a hunting expedition 
is indicated by a branch of the sal tree being given with a certain number 
of leaves attached. A leaf is plucked off daily and the last one is removed 

on the morning of the hunt. , . , t j* t* • 

The TIMBER is the one most extensively used m Northern India. It is 
in constant request for piles, beams, planking, and railing of bridges, for 
beams, doors, and window posts of houses, for gun-carriages, for the bodies 
of carts, and, above ;ill, for railway sleepers, the yearh consumption of 
which reaches some lakhs of cubic feet. In Assam it is the favourite wood 
for boat-building, and in the hills of Northern Bengal where it is found, 
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Structure of the Wood. — Grey in colour, very hard, smooth, with small 
dark coloured irregularly shaped heartwood. Weight about yolb per 
cubic foot. 

Domestic Uses. — It is much used for house-building and is largely 
sent down to Madras for that purpose. 

ShoreaTumbuggaia, Roxh./ FI. Br. Ind., /., 306; Wight, Ic., /. -27 

Syn. — S. PENiciLLATA, A. DC.; Vatica Tumbuggaia, W. & a. 

Vern. — {^^^\n^)KdU'‘d6mar, Hind., Beng-, & Dec; Cangu, Congo,] 
tumbugaiy (Resin*; karuppu-ddmary tumh-ugaipishtn, Tam.; Tharribdy 
(Resin=) nalla-ddmary nalla^roian, Tel, ; Vanbogu, (Resin*) kara~ 
kundttrukkauy tumhugai^pasha, Malay. 

References.— DC , Prod., XVI., ti., 63 o; Roxh., FI. Ind., Ed. C.B.C., 
440 ; Beddome, FI. Sylv., 26 ; Gamble, Man. Timb., sg ; Moodeen Sheriff, 
Mat* Med. Madras, 48 ; Bird'mood, Bomb. Pr., 2 ^ 3 , Watson, Rep., 6, 
20, 32 , 37 ; Madras Man. Adm , II,, 76; Man. Cuddapak Dist., Madras, 
262 ; Ind. Forester, X., $48. 

Habitat.— A large tree of the Western Peninsula, found in the dry 
forests of Cuddapah and Palghdt in Mysore. 

Resin.— It yields a dark coloured resin which is one of the common 
drugs in all the large markets of India. 

Medicine. — The resin is recommended by Moodeen Sheriff as an 
external stimulant and a substitute for Abietis Resina and Pix Bur- 
gundica of European Pharmacopaeias. 

Structure of the Wood.— Smooth, harder than that of sal, but similar 
in appearance. Weight about 68fb per cubic foot. 

Domestic.— The resin is used as a substitute for pitch The wood 
is employed in house-building, particularly for door frames and posts and 
for rafters. 

Shrews, see Rats, Mice & Marmots, Vol VI., p. 395. 
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Sida carpinifolia, Linn. ; Fl. Br. Ind., /., 323; Wight, Ic.y t. gg ; 

The Hornbeam-leaved Sida. 

Syn. — S, ACUTA, Burm. ; S. lanceolata, Roxh.; S. stipulata, Ca'u . 

S. Stauntoniana, DC.; S. scoparia, L owr. 

Vem . — Baridra, kareia, Hind.; Ptla-bareld-shtkar, svt-berela koreia, bon' 
methi, Beng ; Isbadi, isarbadi, Deccan ; Bala, 3angli-mei'hi,BoiiLS.\ 
Tupkaria, tukati, chtkana, pdta, VIar. ; Jungli'-methi, Guz. ; Vatta^ 
tmppi, malaitangh, mayir'-manikham, visha^boddi, chiti-muiii, mv,tu~va~ 
pulos;iim, Tam.; Malatanni, Malay./ Kdi-say-nai, pyen-dan-gna-len, 
Burm.; Str^vadi^babila, Andaman; Paia or bald (generic names) 
Sans. 

IR^itreincts.-^DC , Prod., I., 460, 461 ; Roxh., FL Ind., Ed. C.B.C., srs, 
$17 ; Thruaite^f Bn. Ceyl. PL, 27; Dalz. & Gibs., Bomb FL, 17 ; Mason, 
Burma and Its People, 519, 755/ Rheede, Hort Mai. X., Ls 3 ; Pharm. 
Ind,, 3 s, Ainslie Mat, Ind., 11 . , i7g;0'Shaughnessy, Beng.Dtspens,, 215; 
Moodeen Sheriff, Mat. Med. S. Ind. {in MSS ), S 3 ; Sakharam Arjun, 
Cat. Bomb. Drugs, J8 ; Murray, PI.& Drugs, Sind., $8; Dymock, Mat. 
Med. W. Ind., 2nd Ed., 99 , Dymock, Warden & Hooper, Pharmacog. 
Ind., Vol. I., 20f); Useful PI. Bomb. {XXV., Bomb. Gaz.), 228 ; Ltotard, 
Mem.Paper-mahng Mat., 3 i ; Boswell, Man. Nellore, 142 ; Gazetteers : 
Bombay, XV., 427 ; N.^W. P., IV., Ixvhu ; Ind. Forester, XIV , 273. 
Habitat.— A perennial under-shrub, generally distributed throughout 
the hotter parts of India 

Fibre.— A good fibre is obtained from the stems. 

Medicine.— The root is medicinal and is described by Moodeen Sheriff 
in his forthcoming Matr'ia Medica of Madras as ‘‘thin, long, cylindrical, 
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varying in length generally from 2 or 3 to 6 or more inches, and in thick- 
ness from that of a crow-quill' ta a goose-quill, very rough, knotty, contorted 
and often bent on itself once or twice. It is bitter in taste, and possesses 
no distinct smell, brown or dark brown externally and brownish-white 
internally.** Moodeen Sheriff says it is very often confounded^ with 
another and larger root, which is described (under Sida wrpii^oUa) by 
Ainslie fin his Maieria ItJdica) " as not unlike the common liquorice root.” 
When administered in the form of a strong decoction the root of this plant 
has diaphoretic, antipyretic, stomachic and tonic properties, and has been 
found very useful in febrile affections and some forms of dyspepsia and 
also in mild cases of debility from previous illness (Moodeen Sheriff y Sir 
W. O’Shaughnessy, in a series of experiments^ made in Calcutta with this 
drug, found that given in the form of an infusion it promoted perspiration, 
increased the appetite, and was “ in many respects a useful substitute for 
more costly bitters.” The expressed juice of the root in the form of an 
electuary is employed in the treatment of intestinal worms (Beng. Dispens ). 

The roots of this and other species of Sida are largely used in Native 
medicine in the form of a weak infusion combined with ginger. Hindu 
practitioners regard them as tonic, astringent, and cooling, and prescribe 
them in nervous and urinary diseases, and in fever. The root- bark is 
often beaten up with milk and sugar, and aromatics and stimulants are 
sometimes added. In the Konkan the root of S. carpimfolia is applied 
with sparrows* dropping, to burst boils (Dymock'\, The Hindus of Southern 
India employ the leaves made warm and moistened with a little gingelly 
oil to hasten suppuration and Dymock adds that in Konkan they 

are applied with other cooling leaves in ophthalmia. The Muhammadans 
of Western India believe this drug to have aphrodisiac properties. In Goa, 
the Portuguese value it as a diuretic, especially in rheumatic affections ; 
they also use it as a demulcent in gonorrhoea. 
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Sida cordifolia, Ltnn,; FI. Br. hid., I., 324. 

[ Smartis 

Syn. — S. HERBACEA, MICANS, & KOTUNDIFOLlA, Cav, ; S. ALTH^IFOLIA 

Vem. — Kungyi^ khareiit bariar. Hind,; Breld^ bald, Beng.; Khareni) 
(Seeds**) bijband, ckuka, hamds, kowdr, simdk^ Pb. ; Burrayra, (Seed** 
hijband. Si no.; Chikana, Mar, ; Muttava, chtribenda^ ieita gorra chetiu 
tella atiHsa, Tel.; Bald, hdtydlaka, S^NS. 

References — DC,, Prod,, /., 464; Roxb,, FI, Ind,, Ed, C,B,C., sjj / 
Thwaites, Bn. Cevl, PI,, 28 ; Dale, & Gibs., Bomb, FI,, / Stewart, 
Pb. PI., 23 / Sir W, Elliot, FI. Andhr., 41^ 120, J74, l7(^ ; Rheede, Hort, 
Mai., X,, t, S4f Fleming, Med. PI. & Drugs (Asiatic Reser,, Kl.), 178 ; 
Ainslie, Mat. Ind., I., 20$} Irvine Medical Topog., 126 ; U. C. Dutt, Mai, 
Med. Hind,, 120, 293 i Sakharam Arjun, Cat* Bomb. Drugs, 212 ; Mur- 
ray, PI, & Drugs, Sind., Sg ; Dymock, Mat, Med, W. Ind., 2nd Ed., gg ,• 
Baden Powell, Pb. Pr., 332; Atkinson, Him. (Dist , X,, N.^W. P, 
Gaa,), 3o6 ; Gazetteers— ^N.-W. P., 79 i tV., Ixviii.; Mysore and 

Coorg, $8 ; Ind. Forester, XII., App., 7; XIV., 273. 

Habitat. — A small annual or perennial weed, generally distributed in 
moist places, throughout tropical and sub-tropical India. 

Fibre. -The plant yields a fine, white fibre. 

Medicine. — The seeds are considered aphrodisiac and are administered 
in gonorrhoea. According to Bellew, they are given in the Pan jab for 
colic and tenesmus. The roots of this species also are regarded by 
Native practitioners as cooling, astringent, and tonic, and a decoction com- 
bined with ginger is given in intermittent fevers. I n many nervous diseases 
such as hemiplegia and facial paralysis, the root of Sida cordifolia com- 
bined with asaroetida and rock-salt is administered internally and an 
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oil called halatatla, prepared from a strong decoction of this drug mixed 
with milk and sesamurri oil, is used as an external application in the same 
class of cases. A powder of the root-bark, together with milk and sugar 
is given for the relief of frequent micturition and leucorrhoea {U. C, Duit). 

Sida humilis, Wtlld ; FL Br. Ind,, ^22, 

Syn. — S. PiLOSA, Reiz,, not of Cav.; S. radicans. Wall. ; S. multicau- 
LIS, Cav. / S. NERVOSA, Wall., not of DC. 

Wexsx.'^funka, Beng.j Btr, iandt, hariar, fohha saham, Santal j Palam- 
past, Tam. 5 Gdyapu dku, Tel. 

References. — DC., Prod., 463; Roxb., FI. Ind., Ed., C.B.C., 5/'^; 

Thwaites, En Ceyl. PL, 23; Dalz. & Gibs., Bomb. FI., 17; Sir W. 
Elliot FI Andhr., S9 ; Gazetteers. — Bomb., V., 24 ; XV , 427; N .~W 
P.,J.,79, JV.flxmtt.; Mysore and Coorg, I., $8; Man., Coimbatore 
Disi.j Madras, 247. 

Habitat. — A very variable herbaceous plant, often procumbent, dis- 
tributed generally throughout the hotter parts of India. 

Medicine.— Among the Santals the leaves are pounded, and used as 
a local application to cuts and bruises They are also given in the diar- 
rhoea of pregnancy {Rev A, Cam'hell) ^ In the Coimbatore district, 
they are ground up with cummin seed, onions, and the succulent portion 
of aloe leaves, mixed with buffalo butter-milk, and given to cattle 
suffering from rinderpest {Nicholson) 

Food —The leaves are eaten by the Santals as a potherb {Rev. A. 
Campbell)* ^ , , , , . . , 

Domestic.— The leaves are employed to plug holes m iron or earthen 
cooking-pots. 

S. rhombifolia, Linn. ,* FL Br, Ind. 323, 

Syn.— S. canariensis, Wtlld. } S. compressa. Wall. 

N^tVi'-^Swei-berela, sahadebt, Pitbald, svei berela, Beng. / Athi- 

balla chettu, Tam.; Atibald, Sans. 

References.— Prod., I., 462 ; Roxb,, FI. Ind , Ed. C.B.C., 51? / 
Thwaites, En* Ceyl. PL, 28; Dalz. & Gibs., Bomb. FL, 17 ; Sir W. Eihot, 
FI. Andhr., i 7 , 43 , 44 , 120 ; Sir W. 'Jones, Treat. PL Ind., 5^9, 755 ; 
Rheede, Hort. MaL, X., 18 ; Rumhhius, Amb., V., i. 19 ; Fleming, Med. 
PL & Drugs {Asiatic Reser., XI.), 178 ; Irvine, Mai. Med. Patna, 125 , 
U C Duti, Mat. Med., Hmd., 292 ; Murray, PL & Dtugs, Sind., $9 / 
Dyniock, Mai. Med. W. Ind. Ed., 2nd., 99 ; Atkinson, Him. Disi. 
[X N -W P Gaz.\ 306 ; Royle, Fibrous PL, 2e>2 ; Christy, New Com. PL, 
VI* I0i\ ‘Rep. Agric. Dep., Bengal {1886-87), 2 j, 22-, Gazetteers.^ 
Bombay, XV., 427 ; N.-W. P., IV., lxviii.% Mysore & Coorg, I., 58 
Agri -Horti. SoT, Ind. .-^Journ., VIII., 62, 63, 90, {Pro.) 101, I 42 ; IX. 
146-149, {Pro.) 69, lOi ; X., 61 / XIV S 3 , {Pro.) 69 ; { New Series), vl 
{SeL), 65; Vlll.y T17, J20, 124, 222; Ind, Forester, XIV. 269, 270, 273, 
274, ^176 ; Spans, Encycl,, ppd. 

Habitat.— A shrubby, very variable, perennial plant, widely distributed 

throughout the tropical regions of India. j r,r r* j. x 

Dr. Watt (in the Selections from the Records of the Goveriim-nt of 
India, iBSB- 89 ) has furnished so detailed a report on this fibrous plant that 
it does not seem necessary to do more here than to re-arran^e the para- 
graphs of that paper according to the standard followed in this work. 
Dr. Watt writes :-The Flora of British India describes five varieties of 
this plant reducing to these the forms that were made species by the early 
writers. It seems probable that the fibres afforded by these vaneties wll 
not be found of equal merit ; that being so, it would be desirable to have 
them separately dealt with. It is only by having all the varieties care- 
fully cultivated and botanical specimens preserved (to allow of determm- , 
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ation of the actual variety that afforded each particular fibre) that any 
real progress can be made towards organizing and developing a trade in 
Sida fibre. By this means alone, as it would appear, can the conflicting 
reports regarding Sida fibre be explained ; one sample reported on by 
one author was the fibre from one variety and another sample from 
another. The following brief abstract taken, Dr. Watt explains, mainly 
from the Flora of British Indian exhibits the varieties of Sida rhombifolia, 
Linn , as accepted by modern botanists. 

Var, I.— scabrida, Wight ArnottiProd., 5^ 

Whole plant sprinkled with rigid, simple or 2 — 3 partite hairs 5 
both sides of the leaves green, not tomentose below. Branches without 
tubercles under the leaves. Peduncles axillary solitary, a little more than 
half the length of the leaves, jointed at the base. Carpels bicusp idately 
awned. ^ 

This seems to be a form more particularly plentiful in South India. 


Var. 2.— retusa, Linn. 

Leaves obovate, retuse, hoary beneath, toothed towards the apex ; 
stipules longer than the petiole Peduncles solitary axillary, equalling 
the leaves, jointed near the middle. Carpels birostrate through the pre- 
sence of short awns. 

This form is fairly widely distributed, being the S. retusa, Wtlld , as 
in Roxburgh's Flora Jndica {Ed. C.B.C., 577), where it is said to be 
a native of Bengal ; the S. retusa of Dalzdl ^ Gibson s Bombay Flora, 
where it is said to be “very common;” the S. chinensis, Retz , as in 
Roxburgh's Flora Indica (1. c); and also the S. philippica, DC , b. form 
met witn on the Coromandel Coast. It is the plant described by Rheede, 
Hort. Mai , X , 281 and by Rumph , Amb., V., t. ig. 


1706 
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“ Var. 3.— rhomboidea, Roxb j FI, Ind., Ed, C B.C., 5/7. 

A shrubby plant without tubercles on the stem. Leaves rhomboid- 
lanceolate, serrate, hoary beneath; stipules longer than the petioles. 
Peduncles more than half the length of the leaves, jointed at the base, 
usually collected into leafy corymbs at the extremities of the branches! 
Awns of the capsules very short and inflected. 

This is the Mahdbald of Sanskrit writers, the Shixet-barj ala (white 
barjala) of Bengal, and the Atibala chettii, Telugu. It is the S. rhom- 
bifolia, Wall. ; the S. rhomboidea, Koxb., as in W. ^ A , Prod j and 
the S. orientalis, Cav. Roxburgh says it is a native of Bengal, where it 
blossoms during the cold season, the flowers opening at noon. It is met 
with in some parts of Madras, and seems also to be the plant reported on 
in the Agri.’Horti. Soc. Journal as affording the fibre which Major Han- 
nay sent from Assam. In all probability this form is that which yields 
the best quality of fibre. 

“ Var. 4. — obovata, Wall, 

This is a large-leaved plant, the broadly obovate leaves measuring ij 
by 2 inches, hoary beneath, and having the apex coarsely toothed, and 
the base drawn out or cuneate. Peduncles longer than the petiole, but 
shorter than the blade. 


Var. 5.— microphylla, Ca^., 

Leaves small, eliptic dentate, hoary beneath. Peduncle slightly ex- 
ceeding the petiole. Carpels 5 — 7 awned. 

This is the plant described by Roxburgh [FI, Ind,, Ed, 5/5), 

which, he says, is a native of Bengal, and which flowers the whole vear 
round. 
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** Var. d.— rhombifolia. 

To these five forms must be added the condition which would answer to 
the type of the species—the Sida rhombifolia, WiUd,, as in Roxburgh’s 
FI Ind.f Ed, C>B,C , 517 — Lal-banala {ov red hariala) ox herela oi 
Bengal, and the Atibala of Sanskrit. This, Roxburgh states, is a native 
of Beno-al, and flowers during the rainy season. Aitchison mentions it 
as met with in the Panjdb. 

SIDA FIBRE. 

The following is Dr. Watt’s account of Sida fibre : — ** It seems probable 
that the fibre experimented with in Bengal has been mostly obtained either 
from the last mentioned, or from the third, variety (rhomboidea). These, 
therefore, had better receive the first attention, as they will most likely 
be found to contain the best fibre. But the utilisation of Sida will mainly 
depend on the particular form that will produce the tallest stems with 
the fewest branches, and the highest percentage of fibre to weight of 
stems. It may readily be admitted that the feature, on which the in- 
dustry will fail to be established, will be the yield as compared with 
iute. Hitherto the few Reports that have appeared exhibit the yield 
as considerably lower than that of jute. Experimenters should, how- 
ever, not be too easily disheartened on this score, for it must be borne 
in mind that Sida has never been systematically cultivated, while every- 
thing has been done that is possible to improve the yield and quality of 
jute. A few years’ cultivation may result in the production of a Sida stock 
that would give a nearer approximation than has as yet been attained to 
that of jute ; and the fibre will most certainly fetch a considerably higher 
price than its rival. The claims of Sida fibre do not rest on the statements 
of one observer, more than its rejection should depend on the results of one 
experiment such as that recently reported on by the Agri -Horticultural 
Society of India, mz , that it possesses, like Hibiscus, Abutilion, and 
Sansevieria “ no advantage over that of jute.’’ That opinion is probably 
so far correct ; but it is more to the verdict of the flax than the jute manu- i 
facturer that we have to look, since everything points towards the new fibre 
entering the higher textile markets for which jute is quite unsuited. To 
make gunny bags of Sida would, indeed, be an extravagance, and since 
jute serves that purpose sufficiently well, there would be nothing gained 
bv disturbing the Bengal cultivators in order that Sida might be used as a 
iiite substitute. Sida may, however, like Hibiscus cannabinus, be grown 
over a wide area where jute cultivation is impossible. The flax manufac- 
turers of Europe admit that the time has come when they must seek for 
flax substitutes. In the opinion of many experts no fibre of modern times 
affords better hopes of success than Sida, and the matter may therefore be 
earnestly recommended to the attention of Governrnent as one well worthy 
of the expenditure of a little money in the expenments here suggested, 
namely la), to definitely determine which form of Sida yields the best fibre ; 
( 6 ) whire that can be most successfully grown ; (c) the preset yield pa- 
ao^e : (d) the price at which the fibre could now be put into the market ; 

and 6 ) to continue the experiments further in order to asc^in wheth^ 

or not the fibre-yielding property of the selected stock could be unproved. 

“In order to iustify these recommendations an abstract of existing li- 
terature on this suiject may be here given. The first person ^ho comngr- 
cially drew attention to this fibre was ^-i^ 

action followed a few years after Dr. Roxburgh tw “the 

ous species of Sida, in which he remarked, under S. rhombifolia, that the 
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bark of this and the last (rhomboidea) yields abundance of very delicate 
flaxy fibres, and I think might be advantageously employed for many 
purposes. When the seed is sown thick on a good soil, the plants grow 
tall and slender, without branching, and in every way fit for such pur- 
poses ” Roxburgh would thus appear to have cultivated these plants; 
but in the report of his fibre experiments he nowhere alludes to his results 
. in testing the strength and endurance of the fibres obtained from them 
such as he published with most other Indian fibres. Major Han nay’s 
observations seem to have been perfectly spontaneous, and it was only 
after his fibre had been communicated to the Agri -Horticultural Society 
that it was discovered to be obtained from Sida. The following report on 
Major Han nay’s Assam fibre will be read with interest and not uncon- 
nected with astonishment that the subject of it should have remained so 
many years in abeyance. This fibre very much resembles our best dress- 

ed jute.” “ It is very attractive in its appearance. Its silvery bright and 
clear colour, its great cleanliness, and its excellent condition, are well 
exhibited— much better, indeed, than usually belongs to the great bulk of 
the jute which is exported to Europe, and hence might, for such reasons, 
obtain some preferable consideration.” After testing the strength of this 
fibre, and ascertaining its indestructibility by water I am convinced it is 
not jute, but I am not prepared to give it a name. But I think from 
the length of the staple, its similarity to silk, and its great strength, that 
it would fetch a high price in England. The line (only half an inch in 
circumference) sustained, after exposure to wet and sun for ten days 40olb” 
(journal, Agvi^Hort.Soc.^ Vot VIIL {old series) i 8 s 4 >P- In the 
subsequent volume, the members of the Agri.-Horticultural Society had 
their attention again directed to this fibre. Major Hannay, in 1853, sent 
seed of the plant from wliich his fibre was obtainea. The plant was 
cultivated in the Society’s garden and a report published. “ I have now,” 
Mr. Joseph Willis wrote, *‘to report on the specimen from our gardener 
Mr. McMurray’s growth and preparation. I find it of excellent length, 
being about 10 feet. It is very completely freed from all ligneous ad- 
herents, and is in excellent condition, having its silvery brightness or 
lustre and colour in high perfection. The fibre is remarkably round ; it 
is. also fine, being somewhat coarser at the root end than in the upper 
parts, and near the top extremity it becomes exceedingly fine. The 
strength, although inferior to some of the best or strong fibres, which have 
been before us, is nevertheless excellent. I consider this fibre worthy of 
the best attention of those who may be engaged in vegetable fibrous pro- 
ductions, and more especially so, as it seems capable of being grown so 
well in Lower Bengal.” Mr. Hav^/orth, another high authority, recom- 
mended the fibre to be tried on jute machinery, and with this object a 
sample was sent to the Chamber of Commerce, Dundee, and another to 
Messrs. Marshall &. Co. of Leeds. In the iXth Vol. of the Agri.- 
Horticultural Society’s Journal (quoted above) Mr. McMun'ay gives par- 
ticulars regarding the method of cultivation adopted by him. 'fhe soed 
was sown broadcast on the 16th May and the crop cut in September. The 
stems were covered over by grass rubbish to cause fermentation, which 
took place in four days, and they were afterwards steeped for twelve 
days. The fibre was then cleaned by the same method as is pursued with 
jute. 

** Shortly after the date of these experiments, the Calcutta fibre mer- 
chants had their attention forcibly directed towards the establishment in 
India of jute mills in opposition to those in Dundee for which they had 
formerly been contented to supply the fibre. Major Hannay’s discovery 
was thus lost sight of for nearly 40 years, until in iSSothe Bengal Gov- 
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ernment drew the attention of the Society to the subject of the hurriala 
fibre — the fibre of Sida rhomboidea. The samples of fibre then communi- 
cated by the Government to the Society had been furnished by Rajah 
Kristendro Roy of Balihar, in the district of Rajshaye, These were re- 
ported on by M r. Cogswell (journal, Vol, VI., New Series, 224) who stated 
that none of the samples had been steeped long enough. He recommend- 
ed that long stems should be steeped for seven to ten days, and added : 
“ A large sample should be prepared, and I will get it tested in one of the 
jute mills, to see what percentage of warp yarn can be spun from it, and 
a correct value shall be arrived at. There is much in these samples of a 
soft, bright, glossy, clean fibre, but it is very short in comparison with 
jute, barely half its length, the value being very materially reduced in 
consequence.’^ 


FIBRE. 


*• As a result of this report fresh samples of the fibre were prepared by 
the Rajah, and these Mr. Cogswell considered had been oversteepedl, 
and thereby considerably injured. But he states ; “ To a few, even 
experienced men, this fibre might be mistaken for that of fine jute, though 
not one-fourth of its average length, when deprived of the root ends, as 
this has been. Its colour is glossy bright in the extreme, and of a very 
high order. ^ The fibre is strong, fine, round, and of excellemt spinning pro- 
perties, and is well suited for the finest yarns of jute manufacturers; some 
of it is so silky, as to render it in my opinion fit for higher purposes. 1 
value it at about R4-8 or R4-12 per bazar maund. I think the flax manu- 
facturers at home would be ready consumers of it,” 

It is perhaps as well to point out in this connection that by length of 
fibre in the above Reports, Mr. Cogswell necessarily means length of the 
fibre ribbons and not of the ultimate filaments. Cotton, for example, 
would be a worthless fibre if fibres 10, 15, and 20 feet long were required 
by all manufacturers. The length of the ultimate filaments and their 
adhesions are in fact far more important points to the manufacturer of the 
higher textiles than the length of ribbons composed of such filaments, since 
the bleaching, carding, and spinning into fine yarn is consequent on the 
degree to which the ribbons can be broken up. It is noteworthy that 
Mr. Cogswell recognises that Sida fibre is “fit for higher purposes” 
than jute, and that he very properly recommends it to the consideration 
of flax not jute manufacturers There are few higher practical authorities 
on fibres than Mr, Cogswell, and this testimony would seem therefore to 
require only to be published in Europe for encouraging demands to be 
made on the resources of the enlightened Native gentleman who is the 
modern pioneer of this much-neglected fibre. Recently, however, in order 
to test the fibre-extracting machines sent in competition for the Govern- 
ment reward, Sida fibre, along with several others, has been reported on, 
and the discouraging statement made that it possesses “ no advantage 
over that of jute.” To prevent this opinion which seems to have been 
formed on a provincial more than an imperial stand-point, in other words, 
a jute manufacturer’s stand-point, from injuring the prospects of the Sida 
fibre industry, and thereby deterring flax spinners ana others from giving 
their attention to this subject, it appears desirable to reproduce here 
the recent report published by Messrs.^ Cross, Sevan, & King, in 
which a chemical and microscopic comparison is drawn between Sida and 
Jute. 

“These distinguished chemists say; 'Although closely similar to CHEMISTRY* 
jute in structure and general chemical characteristics, it is in appearance X7XZ 
a superior fibre ; it is softer to the touch, and in all respects more uniform. 

This superiority, moreover, is confirmed by comparative chemical investi- 
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gation, to show which we reproduce side by side analytical numbers 
tained for the two fibres ; — 

Jute. Sida. 

Moisture 

• • 

. 10*3 

10*7 

Ash 

• e 

. 1*2 

0*6 

Hydrolysis (a) . . * 


. i 5 'o 

6*6 

« {b) , . . , 


. i8*o 

12*2 

Cellulose ..... 


. 75*0 

83*0 

Mercerising ..... 


• 16*0 

6*6 

Nitration ..... 

« • 

. 135*0 

137*0 

Add purification .... 

• • 

. 1*0 

0*3 

Carbon percentage . • . 


. 46*5 

45*0 


“ In the relatively high percentage of cellulose we have the most im- 
portant factor of superiority. It is interesting to note the correlations 
with this cardinal point of difference of all other qualities determined. 
This fibre is undoubtedly worthy of extended investigation by practical 
men.” 

“ In conclusion it may safely be said that if Chemistry can be trusted to 
indicate the properties of a fibre, Sida is unquestionably an infinitely superior 
fiber to jute. Under hydrolysis (for bleaching and cleaning with an alkali) 
it loses a very much smaller proportion of its weight, is therefore less 
easily disintegrated by the action of water, and is consequently much 
more durable. Similarly, it loses less under the acid purification, and by 
nitration obtains a considerably greater weight, while it possess a much 
larger percentage of cellulose. A fibre with such properties to recommend 
it is surely worthy of the time and expenditure necessary to ascertain 
whether or not all these advantages are financially counterbalanced by 
a less acreage yield.” 

Although the only large sample of the fibre that has as yet been 
produced was raised in Eastern Bengal it seems highly probable that 
South India or Bombay would prove better suited than the damper regions 
of Bengal for the development of a Sida industry.” {Watty SeL Records 
Govt, of Indi) 

Medicine.--The medicinal properties of this resemble those of other 
species. The root of the var^ retusa is held in great repute by the Natives 
in the treatment of rheumatism. The stems abound in mucilage and are 
employed by the Natives as demulcents and emollients both for external 
and for internal use. 

Sida spinosa, Linn.; Fl. Br. Ind., 323. 

Syn. — S ALBA and alnifolia, Linn. ,• S. rbtusa, Wight ; S. glandu- 
i.oskyRoxb,y MSS,; S. Boriara, Wall, 

y ^tn,—Gulsakari, jangU-mSihi, Hind.; Gwahchdulid, pila^harilay bonr 
meihiy ^^HG.ifanglU'methiy Dec.; Mayir’-mdmkkamy Tam.; Mayilu” 
mdnikyamy china rnuitamay muiiava pulagumy tern alia benaa, Tel. ; 
Kadu'-menihydy Kan; Mayir-mdmkkam., hatta-venhyam Malay.; KoH-' 
kam-hahtluy man-manikam. Sing. ; Ndga-baldy Sans. ; Kulhahe-harriy 
Arab. ; Shanhalide-barriy sham lithe-dash-tiy Pers, 

References.— Prod.y 460^ 461; Roxb , FL Ind., Ed, C,B,C,y St6j 
T kwaitesy En, Ceyl, Pl,y 28 • Dalz, & Gibs., Bomb, Fl.y t7 f Sir IV, 
Elliot, Fl, Andhr,, 3 q, 120, 180 ; Moodeen Sheriff, Mai. Med, S. Ind, 
{in MSS.'), 55; U, C Dutt, Mai, Med. Hind , 3 to; Dymock, Mat. Med, 

' W. Ind,, 2nd Ed., gg; Gazetteers :^N,-W, P., /., 7p; IV^* Ixmii. ; 

Mysore and Coorg, /,, s7. 

Habitat.— 'A small, shrubby, perennial plant, found throughout the 
hotter parts of India from the North-West Provinces to Ceylon, and dis- 
tributed throughout the tropics generally. 

s. 1714 
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Medicine.-— The leaves are demulcent and refrigerant and are useful in 
some cases of gonorrhoea, gleet, and scalding urine. The root acts as a 
gentle tonic and diaphoretic, and is employed in mild cases of debility and 
fever. The leaves are bruised in water, strained through cloth, and ad- 
ministered in the form of a draught ; the root is used in decoction prepared 
in a similar manner to that of S. carpinifolia(il!foo£^eew Sheriff). The roots 
are useful also in the treatment of some forms of cattle disease. 
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SIDEROXYLON, Linn. ; Gen. Pl.^ //., djj. 

A genus of trees which takes its name {(Tldspos iron, and wood) 

from the hardness of the wood of its different species. Seven species are 
indigenous to the East Indies, and the timber from all is more or less employ- 
ed locally in the regions where they occur. As no further economic informa- 
tion IS available regarding six of the species, it has been thought unnecessary 
to give them more than this passing notice. 

[ Wight, Ic,, t. 1218 ; Sapotaceje. 
Sideroxylon tomentosum, Roxh.; FL JBr. Ind., III., 

Syn. — S. armatum, Roth.; Sapota tomentosa, armata, & elen. 
GOiDES, A.DC. ; Achkas tomentosa & elengoides, Bedd. 

Vexn.-^Kanta hohul, Uriya; PdU, Tam., H'&digolla,Yi.Xi^ iThit-cho, 
Burm. 

References.— Z?C., VIII,, ; Roxh,, FI. Ind., Ed. C.B.C., 202; 

Kurz, For. FL Burm, II,, irC; Beddome, FI. Sylv., i. 235, also For. 
Man., 142 , Gamble, Man iimb., 241, also xxtv. / Dalz. & Gibs., Bomb. 
FL, tSq ; Graham, Cat. Bomb. VL, 10s ; Useful PI Bomb. {XXV,, Bomb. 
Gaz.), 8g ; Aphn, Report on Shan States {1887-88); Gazetteer, Bomb., 
XV., 437 » 

Habitat. — A small or moderately-sized tree of the Western Ghdts, from 
the Konkan southwards ; also of Ceylon and Burma. 

Food, — The fruit, a smooth yellow berry, is used by the Natives in 
pickles and curries. It is eaten greedily by the Sambre. 

Structure of the Wood. — Light reddish-white, fibrous, rather heavy. 
Domestic.— The timber is used for house-beams and carpenters’ 
planes, 

SILENE, Linn. ; Gen. PL, /., 147. 
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Silene Griffithii, Boiss. ; FI. Br. Ind., 220. 

Syn. — S. Webeiana, Wall.;S. multifida, Edgew.; S. viscosA, Pers. 

References. — Aitchison in Journ, Linn. Soc., X., 78; Gazetteer, 
N.-W. P., X.> 30s- 

Habitatr — A perennial herb, found on the Western Himalaya from 
Garhwdl to Kabul and Kishtwar, at altitudes between 7,000 and 11,000 
feet ; distributed to Afghdnistdn. 

Domestic. — In Lahoul, the root and leaves of this species, mixed with 
a natural impure carbonate of soda, are added as a substitute for soap to 
the water used by the Natives (Aitchison). (Conf. •with Detergents, Vol. 
HI., 8s.) 

SILICA. 

Silica. — For an account of the various forms ot Silica and the industrial 
uses made of them, the reader is referred to Rock Crystals, Vol. IL. 1705 
Clay, Vol., II., 360, Flint, Vol. III., 4045 Glass, Vol. III., 503; Quartz, 
Vol. V., 378 ; and Sand, Vol. VI., Part. 11 . 
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